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ftaomt liiEnim ia m&tmre is enoyasusi #x©®it fm 
©•tllmlss#.,.. it is th® »oat steimiiiiit mattsral pr^ tmst im thm 
,lci»®i®a (iCI). materials 
as ©©mstadJcs, ®©,«ie©¥«, ^athmlls, tuttonstmlks, aiA 
®®r®al 3%Tm9 ar® fr©® t& @m®-'^ ir4 ligaim. 'fk® 
mmmX froflmetiom ©f mmmtmlk® ia tte® lfait«d itat®® lias i>«®a 
®®aserratif®lj ®stlmat®d %© 150,,000,.000 t&m» {1043. ffee 
p@t®iitial smpply ©f li^ ia trom this ss-i^ ®® i® thnn 
•S0,00©#§0§ t«afi tkis mQTm&u® «a«st of »&t®rial i® at 
fy®s®mt sla@®t ©atir®!^  
0»« af til# «©st pi'@mi,siiig s@w@®« of li®ai» fr®a tk® 
ataMfoiBt of s®fr«g«ti©» te the waaf® lifmsrs fj^ » pml® ani. 
faftr aills# fli®s® flaiats ms® wooA as tfe® rm im%«itlWkX 
tit® li.®iia wlii®fe is im f3p®tm@im^  tafer lotA ®li®»i®al 
3pmlf is ff®s®at in til® ®fflm«ttt tmm tfe® ®ills» ffeia 
litmar is lai'i:®!®'' tis®ai?t-«il ®r,. iJB s©a®, isstim©®®., 
mA l«ni®t,, -til® s#t8 k@iag i'®©©T#ret "fey l®®®feiiig th® 
mhrn I» tti® s©ta pmlf al#»® im Ifil &k®m% lfl,0O§ teas 
@f li.®aim w«if® 1^ ®®®®% ia tk® w®®t« li.tmtr® (10), 
0a® &f th® ttaj#!? fip©3®t'ls- «.% tk® Iowa State 
f©ilege i® tM® mtill«®ti®a ©f -agri^ altiir'al 
Gorastslk® mad mrmmohs .hav® "b«®m «#p«®i®l atteatlo«. 
•'^ ® iii.®l» stall® ha*® fe»e» ms®4 t® Wimmfa®tmr® airtifieial 
l»%®f, im®ml®-tia^  k©i^ ,s-, iait idasti®®* fk® @®ilml@s« ka» 
¥®«a m.s®t in tk® aiaaT^ a@-tai»® ®f p^ &5«i' aat ^ ©mi®®! jsmlf • S^ ® 
p«it»®a®s lis*«-|>®®» iis®a. ia 1&® »Ba'mf,a®tmy® of twtfmml am& 
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S® iaportfljat us®.® l)««a i®wl©p«t for tli® llgata, 
l®wef«T«. Stme® this i» a najor ®f tfe.® ©tmlks -imi. 
©©%s, a ®at. mtillgatleit ®f t&ea w®mld d#-
Bs® f@r t&® li-gaia. It is tk® pmyfos® ©f 
thi® tlt«sls to atm% a®tfe®4s ®f fr®i,m«tl0a mM. ms#® @f 
fmm agrl®mitmrsl Ifrota®t aat#?ia3.s. 
1, ®f Mgats 
. Btsfit# It® gmmt li^ im Is still ®m« of tfe® 
least-#©ffipyel«Bt-®t ®f'all vagstrtl® smtestaae®®# l*®Aap® t&i® 
mm «tti"ilni.t®t t® tJi® fa®t t&at it lis.® f®mt n® witesfr«iA 
U8«® 'a® has ®@ilmle-s®. fkm rmm.mh whlefe lias %®«m d©ae t© 
4at« ©m li®ai» hm let, t» l^ rg® f®rt, t© •&»€ 
i»4@ftsit« *y®® tl® ®b«itl®id f®iat ®f Ti«w ligaim 
is still a rather ®»A ifsteriems smtestaii®®. 
Alth®TJg% th® gTmmtmt part ®f t&@ worn den® ©» th® @li«®i8t3^  
©f li,giiiii Mas 1b®«a ®®a®«im«d wttli ll®i,lii iselat®d fr&m wooA, 
t&er® ®®«as to "b® m® gi^ -at &iff«r«a@® li®tw®®a tfe® ll^ ln ®f w©ot 
aad tk@ ©f tM® T«l®m® ^ i^#iiltiiral wast® aat®rlal®.' -Irea 
if this is .s®t tra®» it will fe® faiylj saf® t@ tisTOSs'tM 
mhmiBtxf ®f li^ aiii fro» Mtfe' s®w®@® siwaltweotislj, 
1» l®®l&tiea 
fto,«3f® ar® two g«ii®«l as'iteioia f®3? tfc® ie©l®ti®m of ligaim 
fr®® t&® mw Baterial, tto® first %®i»g tfeat ®f rea®iriBg all 
©th®r- «®«p©a«nts fr®m th® plaat Material leaviiig th® li.g;Eim m 
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a and tli® Bmmm& tliat of £lssolTiit^ tfe« li^ia fT&m 
th® ®«U.ml®®l© aateyiaJ. m& freeifltatiBg it fr©M selntiom. 
©e»flt« til® mm  ^ fairlatisai ©f ®f %hm® it i® 
%gTm& that tM# li^l» o¥tmi.iisA. % b3c^  of tkea i« 
tiff ©rent fmm tfeat i» tfe® ©arigiBal ®®limle®i@ 
aat®fial* 
Of tbe mmj aotifi#ati©»s ef tli# ft»t of isolatiem,. 
th® ®a« a©st ms®t If ItgaiB lawstlg&tors is tfe« flll®tatt#r 
CaS) @r fwlBg 'l^ tooslilori© a®i4 fkiB ©ossiit® of 
trmtins tli« #®liml©sl® satwi^ al witli f«aimf l^ tr^ tlilo-ri# 
m®it at rmm ttafsratur# wfcitk fe^ rtmlyset th® ®®lXm-
l#s® m&. tma»tit&tlf@ly aad l®iiir«s tli® 
li^ ia &s &»• iBsolmM®-'I'tsitm®, to©tli«r »@tliod ©f tfeia kiat 
teas ^ «®a gaisinf faT®!- anornt 'llgaiii i»Yestifat®rs. im 
rmmt yeara is th® Klmmm (61) & fi jter ««iit smlfas*i® s®i4 
a»tii,©4. It ®®asists of tli® eellml©®!® fflat®ris2. witfe 
fi f®j» 0®mt smlfttri®-Wit la tli® ©olt t® lyto#3^ E© tfe® ®@llml©s® 
mM. tites ^ ©ilisg witte a f«r #«mt tmlfiarla aeit t® @e®fl«te 
th9 l^ tr@lj®i.s ©f th® fei«ii#«llml.®®®s. 
la tb® s®®oa4 a®t&@4». tfe® »oit ®®ffl®©a vmmgmtm 
f®r tisiQlfimg t&® lifmiB ar® alttlis aalfit®®,. ffe®ii tli® 
®«lliil®gie aat®ri&2. is treatsi. witl* a solution of soditi® 
hS^ ti?®xit« »t hi.#i th.® li^ im sat k«»i®®l«los®® 
ar« i.issolir«& amt'sffly i® f?#®iiitat®t fi-em selutioB a®4tl-
fl@®ti®«. fto® li«ai®®llml0®®s .ay® 3r®tt©T®4 fey 1^4r©ljal® witfe 
tilmt® mlB®ral a@ita, Slmilarlf, lipilH is r«»©f®t trem tli® 
-10 -
©•llmlesi® Material % trtatlug it with. s@it suifitts, saeli as 
msmallj }Jt#i pydssur#.,. '®i« TB-mltlmg' 
"ll^ Gsalftmi© sfift-* say T&# #if-stalliE®t -as the alkalis®, e&rth 
sstlt®, 0'tli#:r ©f I®sw«r i«p«rt.aa©® are tli® #xtraeti#ii 
®f ligain witli ©r^ aal® smlrmmtm mm ]pfe,»m©l#, ml©©fe©l8, said 
®i® yi«M #f li^ lm fr©« -llil® «##®sd 
18 always mmidi less than tkat tmm the t® 
S0luti©m m&. %Q 4«gyittati©m ©f li^ im. 
g, .gi'©g#rti®® sM. #©ai>©®itioB 
M^ ia mm 'fey tl# Ta:rl©ms pTommsm is am -aa^ rpliEous 
p©«^ «y, -raagiiig i» #©l©-r tmm feirowu to Maek. 
fillstftt«b#ip m& KX&mm. li.p*ias mre f^ aeticallj iaii®lm1il« ia 
mlltaiii 1^4 selvents.,' thmt extra«t#4 %• tM® s«-@©M 
g«a«i?&l is i©lulsl» i» .ant ai©r® @r less 
in mmm ©yg«»i@ ®©lve»t8, 
M.gs.im @®mt&lss iS ^er ®m.% i ®aa4 S 1;, 
wxk®h «©r® ®w%©m tlii« w©mld r«tmlr®4, is a ©ar^ ©|i^ ftj?at« 
f-pi-attla C14J. fa3?l@m® «*firl©ia f@i«la,s liaT® glvm, a 
©ae iJtiat %#4g%4 • fSt). Th» 
&fpsr®at »©l«©mia.i» w«l^ t ,@f m&Wtm&l ia .»slmti©a® .©f 
©rgasi© mXwmtm is 4,000 mA %Q^ ,Q&& Cfi-f). 
• g©aiatitati©» • 
»©splt« th# l&^ f« of r®s.®&r#i«s wM.<& feaTt %.»©» 
®arri«4 ®m%., tM.« ®smiitltmti©a ©f li^ lm sitll r@a&las «ttto®wa. 
la tto® first fla.®®, it h&m rnmm- hmn sa-ll®fm.@t©rily A«|^ ©mstyftt«4 
tliat is a siagl® lltliom^ tfee frea 
varieus seujp®®® ant is©lat®t im wa^s are similar is & 
f«a«ral t^fditatiT® wa^ i tMere Is «aemcH mriatisa in tkeir 
thf si®al mA ®liemi®al. pr©p®rti®8 t©. &®sp @m® tmm 0©s®lma.iiig 
that tfeej all I4mti@al. ,]^tli®rasr®* it is sot ®t®» oer-
taim that tfct® lignia iii©lat«& froa a sisgl® »®mre® is o»lj 
©me t©ffip©ma. 
fhst i» 4®£ialt®lf a'bem-t th® ©OBStitrntiea @f li^ia 
@aaa 1© stat@4 lri«flf iMh It #©mtaims Kttlts^l 
is mwfe®r iraryiBf tm& S t« f, groups, msmllj 
a^tmt S im mma^r, f«r mit ®f aMmt Std t® t§0 ftiroila weiglit, 
£®s8 ©trtaiii, th@^^ ^it® pr®%«,13^, is t!ie fr®s«ae® ©f 
a@®tyl,, alt®^A®, ®tte|'lfflai® lijakafes. Ih® satur® of tti® 
BU®l®as is t'ait® TOlai®iai, it h»lm^ i»fp0®®t %h&t it ia aromati® 
©r l^r®ar®a&ti® ia matar®, Ski® last ^®«mlatiea r««alt» 
fTm tit® fa®t that ar©aati@ amlstaa#®® ar® ®ltaiii®A tv&m 
li^im o» 4®^«^atioa ©xidatios, r»&u®tio», ©amstie fmsiea, 
dry tiatillatiea, ®t«. fkm^B »®tl©ts are m«allf @©asia®re4 
tOQ trasti® t® permit a t®fi»it® ®o»®lm»i®& t® ^® &ra«B, 
li®w®ir®r. 
A r®«e»t strmstural termlm tm li^aia '(Aieh kas lb«®a pr®-
p©s®a is tHat of Fa#is (31). fhis strmetmr® is 
- 11 -
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the constitution @f li^ in is TUtoown, a immb0T 
©f' W«ll tsflnad r«a©ti©as &3?« .teow# Mgaia is fait® lii^ l;|-
rea®tiv® with mam of a?®a,g«iit®,, a»d tfe®#« r«aetl#ns 
amd tht r«sB.ltiiis dtyiTatlf#® will I-# 4#s©rlli®4 , 
.Mgnim is mmlly oxitiged ®v®» msAer «iM eoMitiems, 
With smell mm h;y€mgm. ptroaEide, mM, oth®!- mild 
oxidiBlmg agents, li^ la is 4#gi^ at@4 t@ siafl# a®i4s, 
smell m fewmim, «ii#ti@, aitl©ai#, a®a oxali® aeids, nader; aer« 
t?a@ti@ @®jwiiti®as m^ h mm hmtimg- with 10 »o»®l sedi^ a 
h;r^ r@xl&e at SOQ®0,, lig»i» yi#lAs aipoaatie atidg im ssmll 
aB^ msts, Wi«i ligmin la o:^ i4i»ei. with sitri® a,eiA» oxalic 
aeit is th® ®hi#f fr®Am«t. 
Oa h«atiBg with ret fh®«^ @r*ig and. h^ triodi® aelA .at 
gtO®©, ll,gmii!i yi«l&s a mixtuf® ©f hydro^ arhoiis, im amemt 
ah@mt tg i®r ©©»%• ®iis r«tm@tioa is msj siBil&y to that of 
a»t ©th®!* @arh^ trat®s, % hi-trogeaatimg mAer 
hil^  firessmr® im the fr©st»@« ©f ©atali^ sts, llgmim 
®oair«rt«4 0©apl.#t«ly Imt© lifait m& protmets. 
- 13 -
Mmin ma^ r fe# slt3?at«i resftilj treatia^  with 5 mormal 
sltri® &®i4 in the ©olt. Ite® fr®l.m©t is as saorplioms p®wt«r 
sliiil&r t® llipQim tet toatlag m oraag« ml&T emi. a 
©haraetefisti® @t@y. fhls mltrateA protmtt a®^ ^ 
•ai^ii0tla®4, ant ©©mil»t t® f©f®. %©»• 
fM® ffi®«t infortiiat »ij.f©aati®a p»4m@ts of ax® tfe® 
ll^ ia ^ lf®»i® aoiti ®%tala®t ly ti-tatlBg tfe® ligBia-@o»tal»-
iag material witli «mlfmr®m@ a@i4 aat a«ia salfit®®. the 
ligaia in tlie smlfit® llt«@y trmm pmlfii^  w®o4 is present as 
a salt ®f tfef 8alf®Bi@ a®tt ©r as tk® fr«® a®id whi@ii %« 
fr®@ipitat®t ®mt as l»a4, ®al®iwa, or %arim salts ®r a» tli® 
fr®® a®it. A ifreat t«al ©f w®rfc las ^ eii 4®»e ®b tfe® eii«®iBti^  
©f til®®® li^ im isalf©mi@ atiAs, tet it i» B®t agrett w&®t!i®r 
th«y ar® ©B® ®r mwm;^  It is .fairly ®®rtaim, 
MeweTer, that tM® li®ftiii wlfosi® a«i4s still eeataim »etk@atyl 
a»t fejtro3£jl gromfs. 
Iii®ai» i® aasily Al®ri»at®& % ®tol®ria® gas, 
d«rlfatiT®s @®mtaliii»ij mp to alomt 4S f®r ®@at of <&l®rim« 
bavimg %®eii o^ taltt®a, lati®®»r f®iitaelil©ri4@ a»d smlftiryl 
®lLl@rit® kav® al»® ^ ©em m»®A for th® ©kleriaatioa.. %»©aim® 
4«riTatiT®s fflaj fe® fretar@4, ffe® r®a41ii««s with, wtoieb ligaim 
r»8®t8 with til® feal®g«»s is mse4 a® aa &Tgm»nt tor 
tMat it ®®mt.aiiis ®tliyl.@ml® lii^ ag®®. 
Sigiila aay fe® a@®tjlat«A amsilj, tfe® %®8t a®tho4 %®i»t 
tr@atm«»t witt a®®ti@ a^ trit® i» tyritia®! as mm^  as tfere® 
- 14 -
©r feur greups lie lat© tii® aelesml®. 
fklm is, ©f goo4 fw t%m T^ mumm ©f tM® 
Al^ l gmu^ m m&s' "to*® imtr©4u#@A iato li^ ia 'bl tli# nmml 
as salfat#, A%mm%%hm», fli# 
allsi'i ^ ©iips at th# bj4r©3^ 1 grmiis «2i4 wfe®m 
al^ lateft, th# li^ ift is »® lomg®i* im alkali | tlis 
is t© %% «xi«@t®4 if Its alfeali #olm%ili% is 4m® t® tli« 
fematioii ®f pliea©lat®s. 
ItiiBim 1® mot fc^ 4r®l^ EiA laA®!' #i*4iiia*y e©ii4itio»s, a 
f&®t wM®li is «irit»Bt f«>s tto.# of it® isolation. % 
M#atiag li^ ia wi1& 4ilmt« aoits i» ®®al®4 tmi#-s at lfO-lSO'®0>, 
#©®plet« t®:ffletM^ lati®s ©©ewrs-, hj&wmm. It als© ¥« 
d«a®tlit®:xjlat©t If tr@ataitat with h^rtrieti# a@i4.. 
•®» • frdimetius Mgaia 
1^ -
1. ' tiaa»ral 
k -prmmB f#r pF©tii®img ligmia fi^sm its mw a»t«rials 
s&omM permit as 0#ttfl#tii as fuasll^l® of tli® tw© ®tb®ir 
fflaim eoiiatltm®at8, aan®!!-.! ®«llml#s® fast lieffii#®llmlos®s. It 
^®«14 a©t ®ams® th@ llgmia t® sroffeir ®x@®«siT« i.®^aaatiQm 
ast it ¥# ®®®m®»i6al.l^- f«asi%l«.. 
l®#t foT ®«ll-ttl®t® fro» #«llml0®ie 
materials liat® ¥®#ii t«T®lof«4 with littl® att«»ti®ii as t©-
4egra4ati©s ©r, r®@®T®3e^  of tit® ®t&®r ©©mstitUMit® preswnt. 
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pmlfimg with a lis® Tmmgmt is tmxs st©is» la tirmt stei 
is a 0^ S©g iaf##itita»t« wM«li may It y#-.m«e-a fer 
fmlfiiigi i» #&0fe. @f last »%#f» %h& ligslK smlf^ ai® &'@it 
«alt® m% pr®©ifitat«t» fa?®® %%m Imt #t®p @®a-
tai»s th% sat is wt^  l«8s ®l|«-«ti®a®¥l# 
©f its gr«»tly «14igim® aMli% aa& texiei'^  
t© str®iua lif#.. 
A-^  golf at# liamogs 
ialfatt lifasys slfealta® s®t tli® lignis as m 
sotim salt, ms tn tli© «©t® Mmo^ » ©®»sift#m%l® salfmr is 
presmt al®® tk@ M^ lm mattmm tfeam ia 
thm ®©ta fr0@®#s. &• ®«^ «dg 4fta®i*i"b@i f@r mmrer^  #f li.g»im 
frsii suta lit^ r^s «®s 1® te% tM i« »©% as pmtm 
a©2» is tk® j-i«M m ^mmtrn 
$* Oiblier wagt®. Itgrngrg: 
Mmmg «tli«r pr®foss^  fmlft»g pr®®®ss®s, thos® 
«lii#li ^ ffcjp® B©st fFoaisiag ci»i. i»t©f®stiiig trm tfee 
staaAfoiat of li.^ ls mmve-sj «® tli® »-®all«4 ©toloria® 
|lfKf4), aitri® a®lA CfKSBl, a»i. ml@®fc®l Ct3 fr®®«ss«s, 
sr« #£tli®r m©t ibeimg m8«i. at tli® pr#s#3at ttm® 
Of s-l si®st t®^  a' mwf liait®t th«y aij b«e®»« iai©ftast 
im th# fmtar®., ®il®r®- »itr®- ligaitt aay ¥« r®©®T®r«t fr@m 
t&e iit»0W *&« first tw® ®!:re®®»s®s r«tf««tiv«l|'s tmm 
tk® last, th® ®le®li®l -pmrn-mm, a ll,gatm 1>® f^ ©@Ter®t iifei®k 
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fie nmm %e itoieli li^ia in tfe.® fa*®# st^ le (a® aiffer-
trm met s®far«,t«€ fmm. its raw sateFi^ a},) mm 
pmt St pr®s®iit itay %# mfflwttrmf Mgalm trm 
,®alfit# aa mmv^ riA th# l#witf€ p3r®«®s®. Is 
ms«A t© pr©4m@® taasit»g nat a««Rts CtS)» faaAllim, 
fluents <S4), i»-«««tl«lt®8 CS®)t fr«s«rriag &gm%m (it), 
asl th«Ftt®-«®ttii« ysstms <§§)• t®t«l ftiMjati% of ll^ la 
i« these wajs is Ttij Miall @®*far«f4 t© tJi«- t®tal • 
afallalle im smlfit# disf®sai of s^ alfit® litmor® 
is a serioms fi^ "bl«| th«y @iM#t ¥® evatorstet aai, tommet as 
®a» »ota liters, ®a4 l««i.slati» agaisst racing thea i«t© 
Btre^ s is %»@©iiimg aoip® witesfyeaft. ialfite lit«.@r has fomid 
s®a® ms® i» roaft tr#ftta€»t| it is elaiaet t© as fiff«etiT® 
tmst • preirestiT®, 
ffee ligaia i» 8©Aa ii»l. smlfat® litutors is a®t rseoveret at 
aill til® ©liitf aetfeot of tisfos^ al ef this litres? is eiraporatiom, 
%i^ mi»IP, aaft l®s#kiJEM? ftsfe to y»#©T®r tli® so&a* l«at 
tm tte® sfaporatioa is smppiieft tit® Immiag of tli® llt«o:r. 
lo ®®ffiiB®7®ial irooess ia tkls ©eaati?;^  at preaeat jrotmoes ®r 
uses ligaiii from -sonj?®® ©tliej* ttoaji fmlp ast fa^ ®!' aill 
lifttors* .!» ferof®, hmmm, tlie sa@®harifi®ati®s ®f w®®4 is 
aB ifflp©rti®t isAmstaPiif ant it proAm®®® larg® aiaomts of l»y-
pr®&m#t ligftia.. fli® om]^  m»® to i^ itk tM® is imt is fa«l, 
Oa th® ®tte®f liaat, tli® wmhmt &t pjfopos®! ms«s f©r li^piiii 
is large. fli®8« will hm im- tM® foUowi:^ 
- m -
mi smB of ttotii tiswas®! ffi&ft fallf. i® a later 
«]^ syle2p.. @f fi-tfosftA m&hmmm liair« 1#@b ©a a 
#tl»rs ay# »latiir«3j mm, Mt mm® ': has-
h^m tmr Isfoi'tas##. ioa# of afa©w 
gr«at fF0«l&«, and will i» t&« tmtum, m 
a lorgt s«al®» 
%%» #3.4#8t ^ TOprnml tm lignin mtili!5ati@a is 
4istiliati©s ©itfeer @f mmrmei. lli^ im qt mt 
#irap®rat«t waste f»4m«ls ©f ti«-
tillatiea «r« slaila:r t# ,fr©a w#®i| ll^ la 
aarlr®mii#t r®»it»©, tar, i«t tham Ao®s w#©€, fe®wewr, 
Bi# a®it aatttr® #f tti® f3r«tmets t«t«afts greatly m t&® 
a«-^ ©4 of »«®ippati«g -ib.© It^ im tmm tl&® ©tii#r flaiat eomatitmants. 
It is ©f fartiTOlar $m tM® tli«®is that ll^ aiii pr©-
fan^  % tM© alkali |*i#lts tli« ®^at©#t ®f tar 
amt. tfeat ttois -tar' las a S(i.«ii©li# tla® aag^ - ©tfeer 
Jtigsia tar. Wmmtmm t®atrm®ti-r© ttstillation sti^ l©© Mat© 
%m-m »fta® %mt m©a« has. tMms far ir©T«t ©t©m®al®al ®a a larg© 
©sale, the @M«f raasom f#r tMla is that fi%@ti@allj all tk© 
atteatiom to.as !»©«» titraet t« fr#tm#ti®» ®f «©tlisa®l, a©©tos#, 
aiai. a««tl© a@it, St©©# ©©afomts ar# new ¥©iBg .asA© 
tli«ti®ally and 0^ p«titi©s tlhem amt t»i® tistillatieft 
pr®tm©t» is Mttl© ®r «® att®ati®» tea® ¥©ea tl¥©m t© 
•fe© pr®tm@ti©» of pk©a©ls from tfc© tar ®f • tfc© 4istillati©B. 
B«-@ams© ©f im®r®a.siBg fri@© aai 4®»ai f@r fli@BolB, tfeis latter 
A mre wmmmt us® fm i« ta th# Qt 
Bi# •srtttts feiMs &t M&nim ®m nail# 
t® mm&t with mimes, pbm&lmt »t ©tb®y r#®g®mts 
t® t&rm tft®® ®f :ir@®lss, ©«,« ©f wMife mt^  
iat® fl«.stl©s» Bi® tiNsteet® lm'b®rat©iy has 
mferml lat®r®sti»f flsstlts fr&m the li^ lii i» 
Aa®'tfeer %|i« ef m&Mimg h&w Mm i»tar®4 fr®a alleali 
im thiB laMrsteif. 
It bas ^ »m t©vm& tto&t wtows ligalm is t© allalt 
fm@i0m it i@ @©air«i't«ft 4»t© frot#eat®elmi@ 
&^ @it« ©aaali.® &^ iA, mA Mit*. ®i® first tltr®® ©f 
Wtmm mm^ &wa&a are mlmall® m& if @©mlt 
pr©a.w#e& «@®m©«d@iklly frm li^ ia a mtillmti©E ©f m ©®»alt«r-
afel® ©f it ®©mi4 he mmmpMsk@A, , Bemrnse ®f @#a-
f3.i©tiag &«,%» is th0 litmwmtmm i«i4 tiffi^ -TOlty la refretme-img 
resalts m© a«tmai hm» Mmm aayi# i» thim fi®lt.,. 
h&mmer, 
A f®T^ f.r®iiisiiif way ©f utilii-ia#' li^ im &pf®&r8 t© %« 
lj|rt3f®gfai&ti©a» ®m 1»® h;rt:r##«sitt®t t© jimlt aat 
gly«©l.s it) m mm» «©af3L#t» toy4j*®fif»att©m, h^tr©®srli©BS 
©am fro-dm®®A, w®i?k is tMs fi®xa. has ii©t le«a 
ext«»siw,, the re-sait® i®ti©at® that M-#. yi«Ms ©f th® pTO-
tn®t® %® oltaim.®A. Imwath a® gr«at i»t«r®st is 
®¥it»ji@®d at fr®.8@iit mmr th® l^ t»g®mati©®. ©f @®al, it w®ml4 
mm i^ t a sisllar tr©®®»« f&r 3ligi,ia sh@mlt h® ©f aaaii iraim®. 
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a -©mtle-t li^lm #«a ¥« 
a® a«tihi®ts mt stiitl.#i. im ta« pi?«»«at laTtsti-
^ation w«r® TmnreTj of fr©ai 8®ia lifnors % «tr@Bg-
a@it «ait ®ar^©a fi»A #3e1;i»«,®tl0a of 
ll^ls froii tk# raw satsriml# with %mt«©l-wat#r s®lmtioms. 
•®a#s® a«t!i#t8 w#r® thsf yi®lt & •prnmr py®a.m®t 
tkis® A® aost #tli®rs» %«®«as# me otlie-r ®©mstlta«sts ©f tlie 
raw watarial ar« ai#t tet mg' fe« i»«#©T«r«4, sM 
%«#®Lms© llttl# wm'k has 4©b# oh them*. 
In tli« mtlllsatiem 8.tmtl®t #ii^&asl» 1mm on 
aUcikil liipila %«€ams« It feas ©wr tl# 
©ttoeip Mufts ©f llgsl® Im ip®st«#ts, urns t&r ligsim 
wfeieli w©r# ia tlii® stuAj mm Ats-trmetiT# di»-
ttllati©m» parti«mlft3?l3r m @o»ii#»s pk«®I pi'etueti©® a»A 
freparatiQn of 
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as til® fir®®iflt»at. 
Is tfe® Bme y#ar Mmimmm mA M«8^ « fe®gaii 
an Important iaTestigatiOB of' »«tlt®ts ©f preparing allcali 
llgalm, -fltej msed tfere® «etto«€s 0f pr®paratl©»i il) 
Pr«®lpttattoB fmm alkaliae @©ok lifters with a g.§ per ®«at 
excess ®f lytr®«lilorl# a«it foll©w«t 1^  %©illng f©r i-10 
minmtds to 4iss®lir« the liasietllmlcs##, ttes aa^ ing filtration 
©f the li®Bia ©a.s®', (t) s®®arat4©»i of tii« h.eaie«llmloses 
from th« altoalia« lltmors If atting l-t -reimmts ©f aleoliol 
pri©r t© tk® prtMpitatlen witb a@it, tMms peralttimg reeotery 
of feeth hmimllnlmm m& lipila, aai (3) «xtra®ti©n of tfe« 
raw material with a s@lmtloa '©f alkali in alsefesl, wiii^  
dissolves tfe® liipilii Mt mot th# h«ai@@llml©®#s, followed % 
the msual aeiAifieation wltlh hytroefelorie atit. fitey stiidiei. 
til® ihysi@o-eb®mleal froftrti#® of th® "rarioms fraetions. 
Anotlier stu&y ©f tJi® allmli li^ la prepared ly freeipitatiom 
froa the all:alin@ s©lmtio» with toydroe&lori© a@it was t&at 
Priajfifeeia m4 ggehs {fSa)» la. WM rowell and Ifeittaker 
CfS) pmtill^ et the reamlta of an exteasife st^ y ©f all^ li 
lilpsia from flasc. fkey @o#l:e4 tfe© flax witii 10 per ©ent 
sotim liydroxide solution at liO®G, aeitified the lienor while 
hot, and filtered the preoifitated mass, *bi@h aaomnted, t® 
EO-gt per eemt of the, original flax, this «li^ im« prohahly 
eontaimed ©onsiteraW® heaieellmloaes, siaee no effort was 
ffiade to reoofe the» froa the lifaor^  ^ y hydrolysis. A few 
years later, gowell mA Ihitt^ er (fS) ati^ ied allcali lignin 
• • 
from wwyftl speeles w®o4 in. a siailar »m3s®i?, A. ratli®r 
©oafltt® sfeitj @f til® iietfe©4®. #f asA t^ e mat^ « 
0f wag % Mehta (?g5 la lft§, 
a m«w %p© «f »1m11 wa® 
t®serJLfe«t %y g#ye# asi. 1201 im IfSf* wa# 
fr®pmr«4 % @«©S:lsg witfe 4 ®®»t a@4imii J^ tsdicid® 
»t S mtmmph^ mm, ms iry®®l3^ itat®4 
•fa?©* tJi» with atit &®4 smlj lalf' tto® 
iB@l®#alar wtl^ t of tit® @i€ta&i^  »lkali ligsi®. la tki.s 
jrear C8il -a stmty ef lAkiili fr®» ®®m-
eofes. A yi@it ©f S.i fey m&t &t tli® wei^ t ©f tM wm 
yy @3£tifm®ti»g %hmm wttm so&im %ty©:kit.« 
s®lmtl©a ®t ^ ©®» t©mf«i*atmr®« 1» a lat®^  p«,f®r- CtS) 
@3ctmttiom ©f a# ws .a®«®ailisfeea, a t®t®l 
®f f .i f®3? ««at ©f til®- @®la M'i^  y®®®'r®r®t as ligaia, 
Im ifSg, iia®feMs a»i .«&18 (it) atat® m ©tmSy ®f th® 
a®Tal of ll^ ia fifta If ®®m®©iitrs%«t selmtiwis ©f 
«©ftim IhjftrexiA® at 1$#-©. f®«iA -tfest ligaia 
is Mlm^ t ims®lm%3.® is m® 4® t#r «®»t sodiia ^ ir^ t® 
sqlmtlsaa. 
s®timii ^ &TmU@ im W f«y »0®t ®®i8a^  r«-
.af®s$ f®r ®3rt53?a®tiat aUcali ligiil®, ©mers ar® ©®«a»i©«&ily 
m«®i. .Aa ®xwifJl« ®f tlis Is %li« ms® ®t a^ eal®, ,,iAi®k was 
i.®s«fi%«t liy t®t-®r«®« iS4|. 
gf -
2* BgQQWsea 
Tk% first t© ms« -aiit 'pr#©ti>i%ati©» m a' larg« 
•s@al« as a s#aii8 of r@©©-r«riaf rr©a s©4a litm©rS'-iia« 
that of Hmmm (ff) In IfOf. »® stat«A that aft»r th# s®i4 
treatment '1^ ® lit^ ®^ ® steomlt 1® h®at®t ©lowly tn ©rt®r t© 
©•fetain & grainy^ iretl^ itat®. Alaost siTOltm®#m»l^  
CSg> im this m-vmtTw was •gr^ t®4 a patent on the trenifitatiom 
with -ealfiirie a®M sa4 t®strm€ttT® tlstillation ®f the ©rgaiii® 
sat ©rials ia .s®ia lifa®«?®, 
1© fmrthar worle was fmlli=iii«4 mtil If^ l wh®m ^ a^ l®y 
B^sSE (11) t©©!:' <mt »• tat«t oe th® tr®atii«»t ©f ®®ta 
lltmor with aitr® ©al® t# pr#©ipitat® th® lifwr. 
1» If 16 ^ rmmwmM. CSS J •fr©f©8®t th« treata®nt &f s©i.a lifters 
with analf^ ri® a@i4 In th« tr#s#ii©® ©f a ®@lTemt smeh s» 
fa0®li»® whi®h tissol-r®! llb©rat«t resim^ ms sah:®tan«®»:, 
M , Pr®©i®itati@s ©f AlMli Mgain with 
iarhea-liexit® 
fh® £a®t that li^ la is 8©lmhl® is ©amsti© alkali ®Qlm-
tiens is msually aeeotmtwd £&t ^  that th® hydroaiyl 
gr©mf.s in th® li^ in ar» i>h«a©li® i» natmr® lat therefer® 
f©rn s©lmll« jphemelatea with th# .alfetli. Sim#® phenols ar® 
to© w«afclj s@i4i© t© h@ SQlmhl® is s®ti« hi©arh6nat® ©r 
8©dim» ©arh©aat®, it is t©ssihl@ t© pr#©ipitat® th«a fr©» th®ir 
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al&allB® s©lutt0a %w im @mr¥©a 4i.®3Eid® iAl@& aemtral-
tmm %hm alksll .sat fir©® t^«ir aJtolta# 
If ligala im thus Im tht f©» ot a ia Its 
alkalis# s©lmfi6B.,. it ^ ©mlt ¥«' trt©ipi-tatet %f tte® imtr©-
• of ©«rfe0» 
. Si® first rsesyt'et #.Xf«r4M®at im tfe® llt®rstu,3f® testimg 
tklii' 'liyi0-tfessis Is t&at ®f la^ asea i#gis3pf«lt C®t) la IfiO. 
treatet a s©ta-«lfa%® ©eok wltli 
tiealt© ayst ot>talK«ft a wfeich oou'laim®#, SS.BS 
p«T &m^  e, 4.f? fer ®«mt E, airfi pm mnt »a* Os 
a®ia.ifi@atl@» of -IMs witlt smlfmri# a©i4 msS. fwtfi-
W m.X0mt©m a li^ ats ©©fratalBlii# fS.tl 
®«B% C, i.M fsr mmt H, mi^ 11.ft t# li.fft fer ©«»% 
IJKgQ- was ©'totalmtA* ®iit flltmt# twm tk# mrhm i-loxid# 
fr##ipifati©jft was aeil.ifl@i with smlfurl® a@lt aat a fap'tli®3p 
was e%%alm®t it«3sti®al witli tk« 
®ar^ ®s tioxit# frwifitattt llpiiii. 
liiimB CfS) t» If 11 a smlbetaii®* tmm llaelc 
lifmsr mrM®^  was ©a»-tMyi wjIuM® im altttel, fk% flltirat# 
frm tit® tliijcit® f;r«@ii.ltatto» gme aa©tli®r pre@ifitat® 
with smlfaFl® a®it. fit# two satogtttt»s »«©a@l Aiff©r«»t,. 
lioweT#jr. first was mTj W9mkl^  a©i4i.® m€ was ®all#t 
»feii»as sm¥stiaa®«s* wfcilt th» wmm'mm iftreiiclj a©iti@ 
aat "lls.#ir«f©i'» '•iwi# 
g^ a^ yg mA C4f) ia 1§£1 ligsim 
- m " 
fitmm a pia» s©ILm-«3.fa%e- hlmmk lltmor wtlik. sml-fmri© a#i4, 
t^3r®®lil@rie a#lt, a#®tl® a^ tt, bM. carton di©xl4®* Ail of 
til® freeipltat^ s mmm&& tt it-aattml.. Th& jftlltrat# i^ ©« 
tfe# #wbi3a &ioxi€« fx-^ eifitatisa gav# ••#17 littl# s^ tltioaitl 
pr#©iflta'l« #». ml-bh. liydif@®felo,ft@ &@i4, fh© 
ligaia was separati^  l«t© m al®©h@l-l»®olmtol# 
fra#tlt>m amt m al#@^ ®l-»©lm%l# -Si# was 
salleAot-iigaia aafl. @aat&lm.«4 ii.fi i-sr etat •<# .»& S.iO t®3P 
€«at 1. latter was @all®4"r«.lj^ l» tat @©at®ia#i Sf .Of­
fer ©ea-fe € -.atii. i.lf pe? @«nt it, 
fk@ fr#©4llta.ti©» ef ll,^ lm If- ©wfeoa a.i©3Eit« lias %mm. 
mS'»4 as a ®®'aas -of fmrlfi@atl#» for ®«ytaia Mnts ©f lljpilm, 
for «xaapl@, SSIIIS;* «®s giite#yt'(if) .aaat gl^ te«yt 
f©mt that lipii» e,3:trs@%«a tr&m sfras# woet 
asaas ®f aetlianel w&s ©o«ti@t«ay fr©«lpltat®4 fr©» it« 
setiiaffi %dr0;xl4® selmtioa % ««%©» 4i®xl4# a»t -^ <1^  m.s®a. tliii 
&m a mesiXkB ©f ^ m^ritying It. 
Therm hmm Wm .ids® a BKatoef &t fatmt® •©©•©I'lmg 
t#8feni@al pr©©«sg®3 t&r vmmrmimg li^ a. tmm tfe® %la#iE set® 
lit'tt©3?s of paper m& pmlp sill® msta# ««feo» tt©xiA©- as tl« 
pf®®tfiteat. Si® first «f t&es© frQe«:Ss®8. Cltll) m,m that 
RiB»as Cff I wfa® pr8©ipltst«A "liwas sml>staB-@«s« fro® Watk 
lltTi^ xs witiL earfeom tl.®xlt® wad 4«st3rmtt4ir«lj tl still#!, th#® 
t© ®%taln '&l«©li#l.^  a.ii«t©m«» tur,. #te, fli« s^ ata was r«®©T©r«t 
fj-^ a tfe.® 3p#s4tm®l lltmoi' % fi»»sl,fitati©m as t&® %i@a.rl»om&t& 
wltfe swMnila «ai 41o:sl4®. 
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Iftil (81) la It 12 trsatti. liptsr with ear^ i©® Aioxlde 
,ast' -^ Qafttlatsd tli® r#saltiag wltli ssdlw slmaiaat# 
@f sotlm ziaeat®. f&« filtrsf® was ©xidizet with ©iqrgaa ©r 
©•s®»« mi,' @amsti®iset with lla«.. fh«F® was, thms; 
®Taf©ratl©a im th« 
?#it®h ioA .M»iTill Clio) 'is Itli- f®«n4 that ther 
p3p®@ipltat# m¥®mt half th# ergaal# astter fip#» nrnth^ m f%nm 
felae^  llfmo-r try smtmmtiag it with #®rh®a ti©2:it« at If Ihs./ 
g fl iB pres-s^ #, h«sti»g t® 10# i, «®olimf, sffit filttriag, %e 
filtrat® gaw a fwteh«f pffteifit&t# irith 'l^ tro^ les-i® a®i4. 
fh® oarhQH 4i©xit® ' was t»stj%®tiir@l3r ftistiliet. 
lr#w®»m- iZB} i» If If @lt&ia«t 8©ii«a a@«t«t« frm lla<s^  
lit«.©rs If h©atiiif th#» tr«ssmi*«, tfeatiiig wi.th ®&r1i©a 
41©3cit«, ®©ii®®atratii^ , ant immsti@i^ iag with lin® ftes 
ol>taiai»g m 42^  mlxtwe® wM«h *©«• tr®at#t with ©ar%oa tioxit® 
ant w&ter. this mixtm^  was fiaally h®»t«t t® liO^ -gOO® 
:aa4 l.®a®h®t with ®@14 mt«r t© ©fet&ia mm 8®illm a@®tat®. 
By®Al®y iiat M®i:g®f# Cl'Si ia It^ i ®ff®®t®& m slKaltaii®ou® 
fF®0ipitati@s a»4 @©a®®atrati0a r^ayia# Ma®lc lifa®? ist® 
B, heated &t«©sph®i?'8 ©©mtaiaing ®afh®m 4i®xit« qt smlfte 
Ai®Xi4«, 'the Fe-saltiMg lifaor was ®«»»ti®i-Ke4, fhey al.®© 
iial pjre0ipitat®A th® litm©r ®®»tsimiBg a hasie aliiffliaaffi 
®©af®«ad with ©art®s ti®3£it«. I^ i-s prseiiitate was 4®s--
trm©tiir®l^  4istlli@4 t© a Aistillat® -sM a resiAm® of 
iatii»t«lf- aix®t ®«r%©« arai. 
A pat#Bt assi^ ®t t© th® lttg®a;®i'i@®a gcllttlea® yy®au®ts 
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Cea-paiiy (04} is 1926 a yi»©«#ss tm j*«#@ir#i'img 
p®at©»aas Cfr©%a1ily #aatai»i»« »mek li^ ia mlm) trnm s®4a-
of grasses % firecipitsttom. 
CSl} o-ltaia#! « ®a «> eai^ lea tinxtAe pf«-
@ipitmtl©a 5i^ e«ss fm mmrerisg .aatotatt©#® tm u®« as 
aftlaai foots, er fm ftmsat&tiem f^ ©» ®o4a 
ffe« most r@mnt istmstrlsl w^ Tk m ••@ai'|j®s ti©xl&# f3f«-
«itl"t.®tlo» is tliat ot tfe.® Meat. §o-.rf#ratio» if It* Slael: soda 
aire t»-al«4 wltfe -tm^ X ga« #@a-laimiaf mrhm &i©3:iA«, 
lieat«t to esagmlat# thm llgalm, mA ©ooled# ®&@ li^ lm is 
%hm filtered, w&aM«4 wi-a 4ilut® smlfart©. a©14,. 
-agaia wltfe water. It is tried <m a 4fi®r aaai fmlTerizet.. 
Im tliis pr©®®»s a^ emt g0 f«3f ««Bt <?f"tk® t^ tal ®:r«a3ii© 
aatt®3p is r#ao"ret tmm. tii® li-fao-^ p, ijfctish •nam "fe« e#m@#ata?at®4 
sa4 as iisaal t® rteoTer t3i® «©ta» ' 'ffels f-r©@«.®s is ia 
.til® t©ir®l®ia@mt .stag® «it if it I'easlt-s eomfi'sial fretmstieii 
it sli©mM aake aTaila1»l# a ©fceap ®f alkali ligaia, 
C, ProduetioB ©f M#iaia % fct^ ®l.-.Water 
•fli« "ms® ©f allfliati® eoinfoiiiifta fer ©xtraetliig 
11 ^i» fr#® it® rm i»t#fi-al® 1® fairlf ^ ®®®»t, %hm first 
^^ lisl®t a®®©iiat fe®tfig tkat of ftirmas (101 la lf.gO, wk© isolated 
ligBis fipSB w®®& % li®ati«g it with ®tlijl al©sk®l mA 
feydToelileri® aeil, &inm tiiat tim a lart® mmtkeT ©f siail^  
pr®fayati©ss msi»t T&rlotts «©iif««ats h»s %»ea fe«-
lit«yatiq3t« om tms wifejedt %m itmtmeS, imlli-ps 
(iSl mi t® IfM ®«a a©« ,3f©#@mt w®?!: is @tt«i l©lfe#r (13,1).. 
us® of w»® first ta Ifgf % 
UmmlwA mA W%m (iil *fe© @@#keA plm# witJi t® 
wMtii. had, %««a attat a aiail s»mt ©f m®i& as 
a ©mtalyst-, Im If if tertiier %hM 
rmm.1%® ©f » ©x-ltieal »ta% ©f fmlping #f a»i>«ai wnot 
witfe a lar## wm%m ©f afa«©iis 8©lmtlms ©f alifhstl® mm©-
liy4r©x;|' .8»t p#l^ t^r©^  ^a3.#©Ji©ls ami ©f a»iiit©l,, 
ti©3CftB#, m& wtm»: •&« m©st fi»©«lsla® re^ smlt® w®r« ©%t&ia@t 
©^iB the ms® ®f MtSMtl-wattr s©lmti©as. t^lfs aaitljElaf as 
hi,^  as S0 ptr ®«iit <3<>-e«llmi©a«- wmm ©Italmcti ©T©r 90 pm 
©©at &t tb© ligaim aat peat@saa« wm^ m mmr&i, trm tli« w®©4. 
X d©sir&%i® of tli© %mtaii®4-wat©r is the fa©t 
tkfkt ¥mtsii©l-watef alxtrnr©® mrm *iwl%3.® 4» »11 pi*®p©rti®»a 
at tfe® tulpiag t©sf®i'at«r«s, %mt i^© e»i  ^ sii^tljr al«et%l.© 
at ©i€ljiarj t«aj«mtttr@s. •&©» tli® ©©©k lit«©rg «•© 
tmm til® «t #©©1®4,, tkif fli©»f©re sspai-at® imt© tw® 
limeys, ©»# ©f i# ,ia.©®fc©l ©»tai»ing tbe "bmll^  
of ti.® ll^ la, whil® tfe# ©tM«r l«^ ®r Is «&i®:fl^  water aat ©ob-
t&las the "bmllc ©f th® f 8mt©s«ai* »i® ar®' a@i4i© aad 
it 1® «a®®#ssiJf5- t@ ms® aMiti@»»l a©ii. a» & ©atalyst# 
&i®«ase ©f tfe® si©-*® at"famt«g®s, the lmt«B©l~mt«r ir©-
©es® s®®»» til# a©st ®ttm©tl**® ©f tM® mji? protos@t pr®eess®s 
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%he :Staiiip#4mt sf li^ ia r@©®T#ty.. . If- •mm th&mfQTm 
U8«4 ia t&« pf ©seftt weiflE la ligaia f-roam®ti©»..' 
" m ' 
iii. nobfcfioi of mmm - mmmmmfM. 
A. ©f AiJteall with ftePMtg AeiAe 
i» noa© of pr#Ti©ms sta&li!# m &«14 pr®#lf4tati©m ®f 
llgalB from allEalls# CShap.^  til was tlfei® ®f 
®x«®S8 a@l«. t®ii®®®tratl©m @» yl«lt and filtering pfQttf-
ti®s &t %&® llgaln r«i®rt®4. la ©sl^  #a# #ms# was th# ©©a-
eeatjrstlon ®.f txetas .a@i& Mea^ he (S) 
tfcat g.O - S.i t®ip «#»t -©stdss &#id was 
ms#t la iii®m this was 
wl*^  Qm'k fmm ©©mstalto, tfa@ ligaia loat 
pe»t08iyi,s mmm ta a ttm ant @©mM mot %» 
fmf«r mwm ftft«p pif©l<ag»t ikei & 
lafg® •x©«»s ot a®M w«.® mss«t, « M&#kt @h®»#A 
f6„isb®4 fmsmlt filter#! tet wteia kiia apfay t^li' ^ ster-
.g©n# «©»«• t«#©*p©itlti©a, Im. 0'rt«F t® tli« sptisaa 
©©atltieas ©f a s»3?l#s #f a.®it tat leas 
mslsg, smlfari#, toytroe&lerlf, m€ aitrt# atlAs waa aaa®, 
1» .prepa.ratl<>a of ae&s xlqimgii 
@©i?».st®lks ClOi grsa®) w«y# #«0fc«4 with gC3 tim®» 
tfe«iir w«i«li-t ©f 4 i«r mmt m&%m& toytoxit® .solmtiftm {as 
l«hta CfBll tm& hmm at ats®a^ 0ri® frws^ sof#. 
« si -• 
fh© was draia«t mm fmlf, ,wMl@fci was waaheA wi^ . 
w&t&Tt the wftstoiags fetimg with thm first 
fh# ®®M'bSji'©4 11 tm®!* wa# to al-omt t»i liters, mhm 
it liftt a sp®.@ifi@ ©f 1.03 at t0®i. It was 
throia^  pap», naims «. faiai'#l tafl. ws-ll©!!. . 
this will 1® i.«slpiat®ft ms M^ mr A* 
Am&ther liqmQr ms.®i s©»® &t tim m %h« 
®ff«@% ©f fediliiig ti»« wa® fr®p»r@4 @mkimg 1 f®tmd sf 
@®Mi«talks with 0.1 t©m€g ©f s#Aimii ao^  EO psmts 
@f wat®r fo-r S h©tii?« iii m 0pm. ktttl®.- If tea? filteriag aat 
waafeiag the pulf, tli® liimo-r «ttt wasfelBg® irei?® 
«vai»©2«te€ t© a irQlwe «f aMmt l^ gallo®* Its ,^ ®®ifi® graTi% 
then %«lBg l.Olf at i#S. ,. &• aa&mt ®f smlfmri© a«i4 
Btscssajcj- t® semtfalig® tli« lit^ ®r mmm Ijr s^iliB^  
100 al» 5®^ ti0iis with faryiiBg aai®aat» ©f «taiiftai€ a®ii. for 
li »immt®s, filteriBg tk® fj»«®i.fitat«t lignim tttrati^  
til® filtrat® with sta«4ai€ sotimai Ig-tr^ adl-t® isysrl»g p&eaelphthal®iii 
as a® im4isat@r. fli® rasmlts ®f mmm€l tltimtleos 1.03 
al. ®f §0 p®r 0#Bt -salf^ rl® a#i4 Cf.'Si wls/litar) per 100 ®1, 
as th® 'aamBt m®@e®#aiy f©r ia®at»limtl©».^  I&is lit"a®y will 
l>« 4®8isiiat®t as lifuaf 1, 
Z. ' Mf®®t ®f ®x«®®8 asiA ©'Qs^ gaitgattc^  
•gtelfttri® a#it wm ms«4 first ®im©® it i.® tli® @feeap«st of 
all stmm ai»®ral a«iAig. It «a« fott»t i» a f«ir frelimiitai^  
rm® tbat ^ dlBg tto,® ©©»#®»tfatet a«it t®mt®t t® fro&me® a 
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S^ 'S W'M S^f# 0*S3 001 
n*M itr© ' » . M » •# Q'OZ 001 
f tl ®TfO wm^  JEptI Q'^ t mt 
«M«I» 
-— 3P«It mi. *®ii O'QX mt 
%m 
01*8 i*fi StS'O « staai M O'it 9©i 
%'m fIS'O u amo^t , » O'OS 001 
tS'T fft mf*o ti Q'm OOT 
Oft f# • fSI-'O UMo<xs; XXfilOOit O'Ot 001 
ifO 1,-t AfifO ©•i 001 
OI'fE X'lQt ii2S*0 / < t 0*S2 OOt 
IflC TLh fgS'O 0*03 OOt 
m*m q*m eis*o Sfl©^€ . »€TOI Q'BX ^ OOt 
00*® 2'88 S2S*0 %m£ 0*ft OOt 
9*Sa 92S'0 tmo^g O'ST OOt 
ii'i. O'Sf OgfO. .-.©•ft OOt 
00'^  k'm gtQ*0 \ / < v ) : \ 1 f \ •Q*m OOt 
^T't B'm W§ ©•it OOt 
fi*§ I'm tm'Q O'tt OOt 
§g-§ i*Ti Sig'O fOI OOt 
iff g'Si S9S'0 aiBx^o imooiq 0*©T OOt 
iff 6*tl. TAS'O a[®»m A®1§ §•§ OOt 
m'f OAS'O • 9U] O'S OOt 
iff fi2 SSQ'O s'i OOt 
6S'af t'AI 89a *0 g*i OOt 
QS't 2*OT: 
' 
/ \ f ©•f OOt 
fi'O 2*S \ f o*i . OOt 
f|s>®s •mtoss%€€ jfos s aof%t ff®iii 
ss©ax®sbo«i--*%% ^-gos 3:0 
fg*»j|£ &m-m.k^ * * t »»t#4i 
»ff®? i%|m itott j:® ii0|$«%|«s0®jca: 
ii wmm 
ft -
liy4i*@acl&« (4.00 tm mMtmll2&ticp,©f th6 
ese«ss sfcf# aptimst th® mtmm ©t &®lt ata.«t 
ia Mfmjp# a# iKttrtefts ©f tli« •l^ to'Xii.«\ti%mti©m 
®mrr®s «m tW x-mn^ m th® »i©«at «f mtit a®@«siiit3^  
l®r ®f tto® lit*oy» I I^b amaint in ©«Ofli gsnus-
®tuiirftl.®sts :f®r ft® mltmrlm «A mii. fr#®!!!-
®i4 ©•©fit gi«iyB-#tmiifal®mt« for the nitri® »#it ir®-
®ifitffct:t#»8# It ia that mre than half th® t©tiil .a®14 
at4«t im •^® g<i©t ftltmti« w&m the 
a«mt3?mlii5stiom «tmiTal«it. It ia slm se®m .that tm «a®h »®i4 
thear® is a ®ritl®al ®®m««tmti©B h«low whieh th® t.r®@ititat® 
ia tiffi,®ult t# filt®r afesir® wM®h, it in wll floe®mlitt®t 
sm& ®a^ t© filt«r». ^Is «©a®#mt»ti®a is stemt f 5®r @«mt 
hjr w®i#it tQT TOif^fi® &®it, l.i f®r ®®itt #©F .l^troAlQfi® &®it, 
aat 4-S jp«r @«mt f#r attri® a@it. W%w mltwtie mM. 1^ar©-®hl©ri@ 
s&ift® th® fielt ®f jkfe^iiitat® is th« mmm ®ho*« th® @riti@al 
eo»®®sti%ti®ai t©r sitri® a®it hmmer it i® l®w®a? fer all 
®@ae®atratios®* The f«^tm«t ®htaia-eA iB, th® lew®? ®©m®®st3Pati©ss 
f@r th«s® two it®it® was ia mmm ©haiwi. wh«m it mm 
triftti thi® is tf#%a1ily tm® t® the fjf®s»®« ®f 
f®iit®sa»®* th® awttsrial f®wlt-i»^ fr®« th® high®r @®m®«atratioas 
was a ¥3r®TO whi«h 4i4 a©t ©hair &t a®lt m. 43pyiB®, 
lityi® a«i4 4it s®t gif® as g®®A f^gwlt# a® ®ithea? .smlfari® 
&T hftr®®hlo:il® atit®., fh« filtr&tiems w®!*® a®t a® satia-
fa@t®fy» th® yi®lt ®f li^ia was l®w®r, is the hiih®r ®®»-
@®stratiom range i }• % mela/literl th® .greater part of th® 

was iby mMmttom « mitmti&n or ib©tii, 
0^ltoal3i2^  mme mitrmtim te&lE flat® la all tk« rmm, mimm 
mm %bm msmal. Efeis 
is ©mt fa3rtfe«r hy tfe« faet flat in "tli® anlftol# ax^  
1fefdar©@ltl«rl® a©lt -a»®mt @f aeift nmmm&ry 
t&T a«mtralis®ti#m ®f tli® lifW^  w»s gir«at#r for 
tfe« sitri® a®i4 tli«R^  tm tfe« ®t&i®r tw@ aeits. a© a4ftlti®ml 
aitris sett was thm% m8#4 ia with tli® lignia.. 
It %m 1® fr®ii thmm »3Ep#rlik®ffl:tii tkat f®r g©©4 
prmipit&Um md flitrati#m ®f Itgsia from alkalis# 
«slat4o»s »%mm »©44s ® «rl,ti,<®l. eon&entmtim ©f ©as®®®® 
&@i4 f#r «#1A mm#t INS Sia«@ t&« fr©«if4tat®s 
Is 1^ # l©wtr rmg9- @f @©»#s»tratloa s«ttl# w«il, 
&©w«ir«r, it wcmlt 1>« t© ®#»®)^ trat# tto# m 
m^mm mmim 1«»® a®it tfesa @@mpl«t« tb® 
 ^tr«at3®«at with utr#^ «r ,a«f€» fltrit a@it t® 
f®r tie it attaeks tfe® 
Itlpla iiaii i.#«r#as»s thi® Jt Is als® mm «::^ ©aslT# 
•l5rtr©®&l#rs@ asit s«#m«4 t© lttt»r r#®mlt8 tmaa 
s«lfurl® a#i4 as r@|^ trii! ©f aat ®as« of 
filtr»ti®a «aft it w» usst Im ,»@iit ®f tli® irerlc. 
It is, hmmwm'., imeli mm ®3^ «»ai*r« tfe«i salfmri# aeit. Wsing 
#iirr«tt aarlEtt fMmmm f©r «#»@ gaifmri® {$lS.OO/t©m> 
i«t l^ tre®lil.ort« a«lt Cl3Si«TO/t»ml tli# |iri®#s p#r fomd-
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t&w "tti# tw« a#t,4s mm$ 
rnxtm^ iQ mrnt « $ 0.41 
w^&mmuvu a©iti im.§Hm»0Qm2mQmam) • $3..is 
It Is Bmm. -lliat ®a a. #<iiwtr«ial walfmrl® seiS. woult !• 
miA mm a lai'^tr Is 
C'T ptip #®at for smlfari# mm. mrn^ m^  t# 1.® s#r «#st fojp 
8im«® saa® .ssaler ©f f©mA-»faiir8l<i»ts ar# 
s##«s8ai^  t&T mmutr^trntim ©f th® 
.g, .Igfe^ t of tint o.f -
' Is •all @.f tfe® tin® time of 1»©illiig tli« 
a@;idifi«t lifu@rs was 15 aiamt#®.. f@ tli® «ff®®t 
l&mg&r tlmm ©-f fe«atf»g, tw® <&f lttm©r 4 
w«r# Bikt® i» tfe# l«w «xftss autt ©©aststratiom msiag 
l©j|g®T tiass raa nalsg m mm&s aei4 
traties ©f 4.t f«ip- sAktmim a#S.i. 1 hcmr helling 
f©r ®@iipl©t# flo#«mlati©ii sifeft %M ^ thm wi^  I#0 t@i? @@mt sal-
fs3?i@ seia repiir@a. t mw# 1ft® yiems #f ligmia 
w«r# 0-.Sii gj^ ws 'Siai. O.SOl . 
la & sttiiy #f tli# 'mmmmry ©tf fr©m «®4a l$t'ao-s*®# 
M®5®3?tii#^  Cf0| 0®m:@lm4«4 tkat ^  hmtim tH# a#l4ifi#4 lltmer 
wfeiefe &as m mmwm s©it ©#mt®atrati@B ®f 
p«r «fmt ftt t0-tS®'6» t&T .i k#w«> tfe« ligalft e«ttl®A w«ll 
ana mn miiw tiltemS,-n INtito m -gmmAwt® 1® in g;®»®ral. 
ss^ mmmt wit& tMt i?@s»lts minm "it wmm fmM tJiat If' 
*"• 43. 
imsreasiag tk® time ©f tli» aaemt ®f a@i4 mem&mBXf 
eomli fe© aats^ ially -gin## tk«rt'al'^ t atvamta^ eff 
i» %Ms »«tfeo4, it s»ea#4. atsira^ l® to t«st it m§. #®iiiar© 
thm p®.s«lts with tlioif #f th# mlrsaij a®s®ri%®i.. 
ff«@iptt®.ti0»® w®3?« aat# "by Tsayimg-
«Qmt8 ©f asit t® 100 *1. fiirtiea® #f llgm#f 1 «4 Jiemtiag 
%hm at la a wst#r 'b&tli foi* 3 heiirs# tb® results 
ar« fif#a im faW» 1I1» 
m 
ar@0ifitati®» ©f Alkali M®ai» at Mw Aeit 
C®»#«Bt3fatloms 
feliM® ©f 
litmw B 
fffll.) 
tolum# Qf 
fiitrati©» 
Cf.sS a®l«/l) 
, „ {»1.) 
©©aQtmtratiom 
of «xe®as aeit 
Cwtigiit p©r 
eeatl 
100 1.00 f®mlt a.®t fllt®r 
100 2.00 « ti » . O.Ofg 
100 S,§0 fai.r«filtrmt® elomi^  o.iif 
100 4,00 §o©&-filtrat« 
100 B,m m m m 0.364 
100 i.0-0 m m n 0.4St 
fr«®illtat«i« im tfe® last f#mr ^raa® w«r«^  li^ t taa amerffestis-
P'aJPti:@l«a irlii@li tri«t t® a li^ t f©wl#r in air, Mt 
©h-arrtt t@ a hauft ©as# iili«ii &rie4 ia t1^ ® at lC5S®e, 
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1% im tlm% XmB aoid wms r®tmir®4 to 
wttmmt %hm im th# li sliimt® rms,: 
ffimA mi?® ws» th.«i •»i#rl!a«|' fcmA t® #affi®le»t, 
Ifels mm irofe&%2|^  sttriMtiit t® tfe# tmt ttiat M@C®rtii8j 
m»®t litmis fap®r %# li#t@3rals« tlie p&lnt #£ th® lifaer, 
« nfettfe wag t# to# foit® Ai®# k« 
us#4 %&ar#^ lorl© a@lA wbi#li »@«as t# mmmlmt mr@: effe®t-
It® thaii .smlfmrie a©i4 aet searly 
#a@m^  to a@«s#m,t tls# ,1,.S f#r mn% mi. 
0,0m ©®at, 
A f«w pir0®%tt&ti©a« w«r# aate msljag 4.00 aai S*0© al. 
©f m @®&t golfmrl© a®14 i»r 10^  *1. »f llfwr 1 mS. 
kestiBg tli»« t©. mmt a 4ir«#t flM# for t-1 hQWt-B* 
Tkm |ir©©iplt«it#s w«r« |mst as ®asll|r i ilter®4 m la tb« fO-
f®®0 rms. 
.||> '• itgyrg® bgeyi^ stisaig 
a rnmhm ©f. stal# we3?« mia® msi»g 
aml^ wie l^ troshlorl®! a®i4.Sj msiag •vaa'loms .©at#0s® 
a«14 «©s@«3itrati®as isiit vmelm^ n Imgthm &f k#atlai' ti®®'* 1^ # 
w@r® '«®asl0t®»t witk tli® jwall »tai« #*p#riE#st:8 as 
regains ;ri®l^ s •ant filtratios. %# pro-sttw© aa®pt«t 
f&T pi?«fsmtt0m ®f Imsfgm Imtiiteis ©f llgslsi ficiilQwss 
•Sfer«td®t mT&mtmtkm {SO f©m4a) w«r® ©©oktt wltfe. ©»«-
meii* sf a©4iw sat 6 t® 1© tl»«s tfe#i3p 
weight ©f wmtmr f®r g &©iwg at tO jomfl.® sfimi*® i»®fe 
• 4s •» 
3m m mipk&Timl fo'tatin# <&m3&®T Igr Alf®#'! 
Btm&m* Vhm ewi* tli# tool: was ©ff &B4 t&« 
pialf «fas&«t tw® QT tto®# *is«a mtth witttf, tli# ms&lBg» 
t# tilt atdtt -ferties ©f • Mt@r baTiag 
t# ;3llftt©r w%m thr®mgk 
«i©tfci a le^ 0S &t« sMaa-lsmtet mi, ®Tat0rat«t 
latll its stseifi® gf&vity at was i.ei. ' 1&# &t 
til® lifaex at this ®®l»t ms 12 %® If pillea®. Th% 3.1tit©r 
w&® t&« tfi®«f#a?i'«i t® ®r 2)uriroii k«ttl«s liitat®4 
m^ em •»»«#, acid (25 @«at ISl) 
mm t® %Tiw^  tM« ®x««si »»it «©»©©iitrati®» t© at l^ aat 
S p®!" ®i^ t weight, 9.® p©imta- @f aelt pear pomiA #f 
'beimg r®t'alie®A. &«itlfiet .iitmi- was ¥@il®d 
g®ittly f®-r tw© fe©»s, ®3fteip nifeitii tia® tli® ir®®ifit»t'«4 li^ iB 
was w@ll »s0ml&t®4 «®t filtwet." It mm thmm wasfett 
.ftp®# ©f &@ii. Mtli aster- aad tn# »ir«s at 10-S®f,-
.jielt &f ik& w&s 4,'i. t@- g.O'- fo^ nas- m 
f t© 10 p@T @#3Rt of til® ®v®a-dri®t #®».atall^ s. 
• btatuaalqa. 
S^ ® aett ir®©Ajltati©a fr©®@s.s hmm ©trtaim ®feara®t®r»' 
isti«8 wM®h sb®ml4 to# l#f®re myflyisg- it t# a 
larg® s@al® fliait* A tl&w A@#t #f sm®ii a |>l«®t msimg smlfori© 
a®lt a-® th® ffe^ ifitnait is mhevm i» fifmi^  g. 
lai® ®«s®atisl steps ar® ®Tap«mtioa ef tk® litm©!-.,, fre-
eifitatiott witli a®it, fiitrmti©a ©f tk® ligiiia, m& eQa@«m-
v ' ;  v  i . - i f  
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tratlem at t!i@ aeit. 
Wh& sftTfiaitiigS'S mt th® -pTmrnB a»j 
(II A fali-ly g®#4 mt &Xk&l% @f m.e3, 
wurit§', 
•(g) lllaiafttt©» ®f til# mdetsslty ffir w&st® tisposal. 
fhm ti»4fsBtai«s of tb® &mi 
CD Iifeff© to.#at tlis w©mlt trobalil^  %h& 
i^®f l®«t wst %@ mp'pM^  leth for '"Kh® ®v®p©mti®i 
m& f®r tl# aeit e©a®««tmtl#m|, it is adt i-osslM.# to ^ wm 
fart @f th% QTgmte aatttr Im %M« 
CD s«Ali« l^ 'tresKit# t©mlt ae-t 1® r«#©'r«r«i mi 
• 'lU Thm @9st of til® »li. w#mM a larg® item sla®« 
ia mmm& ®f tJi® m®atraliatt@m ®auivale»t ©a» ¥® 
r®#®T«r«4:. 
C4) larg® of sstium «ax®t® w®mld %# 
a li3r«|>r®tTi®t ©f tfe# tr©®#ss. 'Sils ®l^t •iEar&®t®ft, hut th® 
ia®®a® if®mlt act f®r -fell® wit -siat mUmXi 
(.S) Ifti® f0» i» wMmh. th® MaitellmlO'e®® r®-
®®T®r«t is li»it®t, 8#a® fmrfmral. ®#mlt ^  ire@0f®r«4,,. 
fr®® til® h^ ir®ly®ls mftrs. Meat #f .l«i«sllml®®®® 
im tto® s@14 iltm0r» m swfar® laiA w®«ia liair® t® 
%% re®®t®r«t tkm ®@B®@mtrfttl©a ®f the s®lt, if at all. 
®o®t ®f fr®tm®lsg' ll^ iB % tkis .pr®®®ss i« ®stiffl&t©t 
is til® f®ll®wtjig @al«latS®B®# A iNtsia ®f 100® i©«»A@ ©f 
©©mstalks «fiil fe® m®«4 ®at tfe® t®®»titt®® ©f i^ «ai@al:8» ®t®. 
as statet iB tii,« will "b® u»#t with tli« 
of 'TOlfma?!® tm ^tro^ l^eri© a@14,* I® @®8t 
for tb® Was:fe llguur will ia«lma®4 «x0ept feist tf th.9 
iiausti® s©4s,, is mot r#s©Ter«t. C«^ ®at foj- tli« 
gli»mi.®a3.a will mg#t.. . 
00st #f ®k«al®sls 
100 f0m4s 0f @amst4« 8©i.ii,i Cl0^ »Ct^ C>,0t3) « 
100 f#naA® @f s^ tlfmrl® aeid: 
C'SJiomt for »e«trslSgatioa) |10flKlO.OO€i> • 0..®§ 
•C©st ®f 0T»p0mti0m fm»8W» imitlml sat fiml 
w«igfet» ©f lifttsr li»§0# i,,glM5 jemte, 
y#ep#©tiv«ljf'>j 
Clg.OOQ - g,i§OKl0.ta)/(1000) . « 2.7S 
O0«t of flltyati^ a. immm^  girm • 
@#iit #.f filt«r ®p»ati«B)*i 
ffels-'«o0t t®#i sot #:^ @as«s ®at -©veffedsd 
for th® ».faipffi@at ©t&tj' tlii® that for #Taporatloii m&' 
tiltmtlm, Oa tli« ®th«y huiA, tlie sdaims sulfate ,3r«3aJ,timg 
mm a liy-freamst -iitoslt femT® asm# ^ alm« wlilelt^  w®mlt ©ffs«t 
tlii® It M f®iat#t omt that t!i® ajaomt of 
«Ta|(®»mtJ.©a m»«t im t&# a'bove- ©alemlatioss Is ©»ttr#ly 
•i^ i^timxyi m gm^  fr©4'a0t is @Maims%le' owr m wii.%' ramg® ©f 
®@a«iastrati©»;*of tfe® llftmor. i» ®t©m®aieal 1iala»#» 
•Cost ®f m&m Mmk ewmmmtim' mS. filtrstiea giT@m 
i» 1^ 1 tr, ^ 'Ctoelcal le©itoal«s'^ ",. «©&mw-Hill Clt®S)» 
p. 167. 
Cl4.^ OO)ClO0)/it00§) • 
fotiil fo»t p«r 10# f#mts ©f• llipaia 
-
. $5*S€i 
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life# aaomt ©f emfsratloa a»d thm ©•ther Tarlaltl®® 
%» strmtk. Si® @@st #f Hi# ll^ iln wisuli tlim® protetelj 
lfe« y«4m@«t t^ ite 
It %m tliat tills aii^ ®4 &t i» Fatlier 
itai that mi®®# mthwr irslmljl« «§mia he 
©Mal»@4 frm %h9 tl# fr©#®g». w®mlt fr©1ni,%3# hm 
imrn^mmlrnXm 
»•• ©f ilkall llfslm wlt^  
§n3t%m Mml&m 
It le s®e» la thm ill} is 
®<5»slt.®mM« a»iig tk# taT#stl«»t©ys &» 
t© w&ttfe«y til® #«!'%#» tl0xll# ast «#!€ sjpif 
wh®Hi«r tli@ tar%©m tls>si4« Is a trm 
fh®a©l #r a sotlim ®a3.t, aM. all ©S" «a'ly part ©f tli« 
ligiiia @as 1# f-re®ipitst«4 % Al#;iEii.®., %»© of tin# 
alNiT# 41s®r«fit»®t«s «a3t 1^ ® fa@t 
that th® li^ ins pi^ parst frea Tsr4#4 .8i@wt«ss 
41ffer«it mw «t«i?t.«ia mmtmtn li^ ia lAitfc Is 41ff®y«at im 
r«®ai?t t® its 4s ilmyloa&t® ifflS. gedlw 
csxhm&%^  a.olmM©a®, tr#s#at mm 
t© wh©tfeef m&mmtBlk M^ ai» @TOli 1® ®@*pl«tely ©r 
farti&lljr with 
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I0 la^ latgt alipyuL llimim 
m# ®.f •©eg-aBtsilE aJUtefeli fifty 
ippias ®f slkstll M^ la (4i 
f-aret tmm  ^ witli 
feSftrseMeri® a®f4 aa4 mmm&X ©f lysis 
w«ar« tis!^ ©lf«t im & s&X%%lm &f iOO mi« ©f «t«r 25 
^aiJRii ©f s®4iaa l^t3P®xl4t» ml, i#yti®as ©f tMs 
s#3.ti.ti©m w«r® %y Wb'bMmg la mrhm 
lOitll tk® s©lmtl®a ms aeit t® ClO-li aim. 
'gya@ii>ltatt#m 1q* It was allow«4 to- atafflt 
T®3^  lltti#- •stttl.lmg filtratlom w®s att®aft#d 
%y 8m@tioB %mt tit® f&tei' wwi 8©@» l§r tte® siii^  «a»®. 
After-• staatijsg S tli® aixtttr® was tfee 
pr«®ii>ltat® wi^ t l>»®k .ta^  -^ mhm Ai®x:it« wms 
a^ alB i»t tb® mlxtmm ke»t#t t® #©-«gii3.ftt® ft, .lyat it 
w&s Wi9m ®®©l«t fiX%«r«ft, &® filtmt® m® tip®ate4 
witli. It|'tr©©talei'l® a.@lt., Ih® jitMs ®f'tfe® tw@ 
frm&Mmm w®r®i 
CO'^  pwemijpitmtift l.i .gas. l*$ per seat ®f stalks,. 
IGl « •** 4.E «»8.: ©r 4.2 i®r ©ent « « « 
fy®®ii>itatiQm. g®. ti The pr«®tfitatet aixtmr® was 'b®ll®a f®r 
i ffiiiimt®® ®»iL t® #®®i. f&® fr«®liitat® was n®w w®ll 
®®ajpil&t«t is larg® Imj® tat ®aslly ftlt«:ir«&. tlie filtirate 
was &@iAifi«4 wltfe l5ytr©^®ri® m®tt «at teeilet for 5 rnlnntm* 
m® j-leM® ©f tfe® #'?.«-tri'®t fra®ti©ms w®r«j 
, 4»f or 4,f per mmt ot ©rig. -stallcs 
Igl " t.l ^ s. m 2,1 p@f •##»% w « • n 
Jaotli®? i3?©®ipit&tl©s was «ai@ la iiim tliat tli» 
tlltmte ff©m tli# first ^ mrhom iloxlt# p3r®®lyitatl©m ms r«-
satitrataA mith @m%m «id •b®ll®tg Irat m© fai'tfe®!' 
ftt# ftlfwiil;® w»® ttoii wi-^ i 
fttit »® mmm.1* f&,« wm9t 
•C©g 3.4 -pm ©«nt ®.f ®rig» ptallc® 
MGl *• S.4 ©r S#4 ftr ©«at « « «-
gg#giii-tati©s Rq., it ffeis was trnfrist ©at tli« ia»« as I®. B 
®x©«pt tlimt iasteat of l#lllag- tk» ®m-%m ti©xiA«-,i(atmapftt#t 
it was feftatet f©i^  a® koiar la a watej" %»th. fifee 
®#ai«lmti©» was &&t m filtration was s©ffi®w&at 
a©if« Alffiealt. 
 ^ tr©©ifltat®i g.i ^ s. ©r i*i f®r «®»t ©f ©ri#. stalS:® 
M§1 "• S,G pi8« &T S..0 p®r e®at ©f ©rig, stalks 
?re©iBitftti©a I©. 4t Ifeis wm ©srri«t ©«t tfe# sa®® as W©. E 
®x«©pt tkat the stlmtiea wa® M««t«t t© %«ilinf %«f©r« the-
©arfeoa tisMi.® was taestA ia. 
•€^g i(r®#ipitst«i S.i pi8» ©r p©!' ©#st ©f ©rig. stallts 
101 ** $mf §mm* ©r f«r mmt ©f ©rig. st&llc® 
1. 8®Bg®©i»itati©ii ©f tig ©ar1^ ©a tt©:Eite fr«©ti®m, Fiv# 
gms» ©f til© #ar¥ott ti®xi4© frm®ti©m, ^ .S ©f ©©Ainu 
l^ tr©xit«» a»4 SO ol. ©f mt©r w®r® sat @ar%©ii iiexld© 
ia. Tb& mmms 'kwmm® g®latiii©ms lactd .|ir®©ti©allj ®©li4, 
s© 10 Bl. »©r® of ifmt©r w®r# atd®4 .tmA. th@ ©©Imtiom was ]b®at®t 
- so 
t© fesiling f©r 0 aismtts. ffe® ©oagalAtioa was mt gmS., !©•• 
3.E5 ®®s. sutim ©mrfeomat# wer® aAAet t© I^'iag tli# srnlt, 
@®a-9«»trati©». mj t© -III# Talm# ©f pi'witms 
M©!-®' #arfe©m iieaciA® was p&gs«4 ia; tot tli® soXntim 
agaim,, Ifee noagmlfctlem was »©w g#©t: «d th« eoQltd mi-xtw® 
was tasilj tfos rs'-satttratlag tto# filtrate wi^  
®&Tbm. dt^ acit-t ant se «©ir« irtetfitrnt® was foiiat. 
ffa® filtmt# mm atiAlfitt wttli miM. m& 
a «»all aasmt ©f firteifitrnt# r«#owi'«t. 
CQg i,f .^ 8, •0:f f4 per ©«mt ®f ©rtg. ©arlwm 
tioxli® lignin 
. SCfl frfteiplt'&t^ s ©..f g»»:, er M pel? ©.tut ®f ©arbom 
f©tsi ti f« ®®at 0f ortf. e&r%oa. tisxit® li^ im 
f& mm whrnthm |r «sipitatt#a wtth feyt¥©'®&l©rt0 a#it 
©feaa^ et tfe« attiom ©f tfee ©arl©» ti.®3Cl4@ llgalm t©i»&i?4 
4i©xit«, S,0 gas. ©t tl« #arfc®» ttoxit# li^ ln w@r« wai?»@t 
witli S§ mXm of watei* ustil selmtlos to-ole f!««#.• r^«:« al, ®f 
iilmtt hj4y®@hl#ri® a-0tt CiO:^ ! w«r# aAt«t :«iit fli« alxtttPi' 
fe©il«4 for i Mtmw tli© was 
filt®r®4, 4ri®t, aaft it «oimte<l t© 4.0 g»s. or 
to 'i#? #«mt 0f til# ©rigl»al ««rl0a i.i©'Xl4# ffa« 
fr«®lpltat® 'was mew r«iiliA-fer©*a is #®l#r as to tli# mmaX 
altaill li^ la mB& was tssolmlil® 1» TOt#r. It was r#4iss6lv«t 
i® soilm !iytro3E:t"i@' si^ lmtitm aat fr«®ifl%at«t as r^ ot®. 
r»swtlt® w®r®i 
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i..6i ©r fS.B f#r ®«mt of ©rig. 
©arfe©a 4i©^ i4« li^ lm 
101 0*SS 0r 11.S- p®i" ©©mt -©f ©rig. 
ear'boa Aioi:lt# llgulm 
fttal r«@©T@iyi S4,4 f®r ®©mt of orig. «iirl3®B dioxift® 
ligaim 
• #•> .IgBrtMpitati^ g. ®f liytre#lilerie a#it fr&etiem.. 
.?iT#.''graiis ©f a@lt fr«t®tl0S w#r® tissoTltt 
iB' SO al. ©f wat«r s»4 g.i .gas. i»f s©4itM liytresiit#. fh® 
solmtioii mm satarat®4 with ©arfe®® ti©x:i€#, teliet, aat 
filtsrst, Mt m@, fr®®ijpltat# was ft-ont. • It was tfe®n pre-
0ifitat®t with s@lt la tk® usual waj- 4.i 
» to p®r #f tk# ©riglaal ^ tr®®hl©ri« a®ia ligalB 
w®re r®®oT®r«t. 
t. gg®B®rtl®g- 6f til® tw® fra@ti#iLg» a® albo-r®-experi­
ments afeQw that ®©ims-tall: al^ kall ligsia^  ai freparei. fey tli® 
iilii«ral a@it preeipitatioa s®"^ »4 ©aa %« s«farat@4 iato- tw© 
fra®ti©»s % pr®eisitatio» witli tarl^ a 4i©x;it«. A "typieal 
l^ a®ti®»atl©» ¥# r®fr®s®iit»t. as fsllswst 
r>€Og lij^ i« 
Ceraatallc® . All»3.i _ii@. Alkalis® 
(10t^ | M^ im aoto.. 8@lmti« 
{§p} 
Ci.4^ 3 
F^lltrat® Hgl. 161 
ligaim 
(3.4#) 
fk&% the earlb'Qm ti®xi4@- a®& lijtr@®lil®ri@ aeit fraetieas 
are »@t tie 8a»« was %h® r#f3f®#ifitati©Bt of tfe® tw® 
f^ a®ti®®s. ai®s® ffin^ r %e r«ir®S'^ t®t %s 
- ig 
€0^   ^AlMLla# 
HlQm ^ 
(ixm) 
l€5i. li^ iiii ®®0E -01:^ '^  .&imtt.»- SCI ^ liCl li^ ia 
U®«*) ClOO^ ) 
fh® "few© fraetiea® ar® «at4r®lj reireoipitated Tnj tli# 
4t0Xt4# s«i ^ &lfOi^ i©pl® a«it, respeotiv®ij» 
tb» i.%ttmmnm im th» tw« ttm^ timm %«• tar 
¥y &»-siaiiif tfeat twMa tmrnti^ n. ©©atalas fheaolie 
H^ tspeayl, gro«fs l>mt b® ®ar%©:x^ l g3?©«is mA tM&t tli« 4^r<i-
®&l.©ri# a®14 •tmwti&m @©®*aims ©i^ %i©-xri gFemf-s. ffe® pyeaem®# 
of @ftrl©a?^ l grouts i» allmlt Itgatm has met l««a T^ rmm % 
pr«Ti@as li^ ia iair«®ti«at©y«» hm@m3t, 
fk® ®sjrto©B 4i'®xi4® ffrnt-ti®® wmm. Msty^ ms lfel»®3k: ia sfp®^ -
ais®# it»i ®®mlt %« ©aai^ lj* -gf^ m4 t® m "bX&mt i®w4®r.. It was 
soluM® is Mt -mM mM 'wmtmi it was sli^ tly- solmM® 
im hot aleokol .«st Im @©14 • It was imselm^ l® 1» 
l}©th feat mi. mM Mift %®aa«»®# Its a®h ®®at®®t was 
?.§ p®r «eBt, t&ls ash Ming- is ©©lo^ -. 
fh« l3^ 4r®-01116x1® a®i4 f»«tidB hi4 tli® msitel r®44iA-ljipom 
graiimla3» aff«'ar®®e® @f tke ertlmri- aXlraii Xi^aim, It wmm 
iastlmfel® im @©14 -al^ efe®! femt p&^ 'tially- a®lii%l® i» M®t 
al®®h©l. It was l»s®lmM® la k®t mi. ®®M wat®?, @®14 ®tlt«r 
aat ©ol4 %«n«@m®, ®a4 wmr^  mligMXj soIuIjI® im k®t «tli@r a»4 
->m^ li^ iB 
-^ flltg&t® ggl.gci llgmls 
(MP) 
- §i -
bot It O.S p@3? mnt m wtilt« asfe. 
0f B#at©saa« oa g&r¥©m Dr#^ tpit«.tio». 
a# »»i» ilfftrene© %©%*©«» th# li^ lu sslmtioms 
stai.i'®A in til® pr«®#4t»g fara«ratlits aat th '^ljlasl: soda lltW2*s 
,fr®a #©»stai&8 is that tii« Xatt#r ©©atalm Xm'gm .iasTiiit® ©f 
p«»t©sa3fts la a @@3.1#i4al A tm prellalBai^  
®3£p«rlm@»tii fesbt that wms mot #asil^  fj-estpitatst 
tmm sota litters %j mmthm titxitfr % -tli# ©f t&® 
pr«.®#iiaf #3Ei#i'la«ats, s© a a^ l#r ©f w«*# p#r-
f0r®#4 m. ngrmthitt# aixtmi»®s @f 'ant f«at«sMis, 'Ife# 
p@at#siass. ms«4 wer® fr«fay«t %la®lc soda ilt"aor "hw jtr®'-
©ipitfttloa' with al®0te©l. CiOil. 
file pfoeetmr® ms«t was tM« s«it« &s In tli® preTiens 
fr#©lpitatloas. fai»l©ms of ll^ in aat pesieiaaB 
w®y®'ti'iet aait th# fllttrisf fropefties ©f th« 
solutions M®st st th® ©ar^ emateA selmtlons w®r® 
lieftt«t t® Mt a f®w wer® a©t-. 
•Hie r®salta ©f tfe® «^ «rls®atg a^® glT^  ia fafel® If-. 
the prmmm ef pmtmms 1» 8®#ft t® fr®*ent tfe® ®©sgalatio» 
of the liialm Tiy ®ar¥om tlmlA®, ¥®®«.ua® It a®t8 
ms a 0oli®lt, ®i« llgatm w&s fre­
el pi tat®!. fr@® S0liitl®» &m «Ti4®ii®:«t th® tfelek®ilnc &t tli® 
s®liitl©», limt it wtmlft «®t ®®tti® &r fiittr. 
S4 
fij«- If 
Bpseipltation of ^jmthetio Ligiiin-P^Btosiai 
lIJEfiliMe Solutions with Carbon Pi©ali® 
s  t  ' 1  t  . |  
Wei^it sW«i^%. 0fi Weight: Wei^t s i 
#f li^lmif«itt@Mas;of STsOH; of HgO :Heatings l®®ayk» 
(m8»i t Cg«#»| i  1^8* )i LmB.) i I 
tet m&i "b# 
10 9 IS 100 l#ii« 
s i li 100 mm » 
M If 100 » w ' n « 
10 0 li . 10§ 
milet 
S .min. fair 
1© § if • l®a It 
S»§ ^W8» Sag6©^ 
Mf©r» 
fllt:i*atl®a ««ot. 
feoiling;! 
%u% «®mli. 
i i 1§ 109 ^ ao-t 1« 
mlw»t 
#eliktimom®i ©@mlS 
® m m tm » a#t %# filtfeget. 
mm: mt aaflm llmmw wi-fe ®«p%.gaa i.ioxi4«. Mas®: 
lit«®^if trm a s©4& ©f C»ti# «f ©e«stalk® t® 
sottm h^4y.©-xit« « 1011) m« t© fr«©ipitati©m th.« 
- ss -
ffl»thotg f&ls lifTOr hat m speeifl® of, 
1.01 at ®©staimeC i.OS fer ii»at total sellfts {ftet®i?«lii®4 
trying at lOS^CJ, aaft esataiset 1,SS' fex' @«nt ash. % 
tltr&tl©® ef til# filtmt# fi»0» m fcg^ l.yo#fel©fi# ®ei4 prtelpi-
tatieii it was femf tMat tiie lifm« «®mtalM«t O.ESl tf^.ifalents ©f 
alkalinitj as soAim h^ -€r@xli.«, setlia tsr1i«iiatt, sat soaim 
ligaat®. 
011# h-mi-mi. Hi. f©ytl©»s of tlii.s litter w#r« sataratet 
witli 0B.rh&n ilexit© iNsta®# im afp«araii@«. 
hsfttisg m& ©©agalatiea o#«fT®t Mtt th« «atirt s©lmtiom 
fam.s#4 « filt«y witli©-at s«fmyati©a of a fr#®!®!.-' 
t&t«. 'fi» pi®. @f s©tiw Alo-rii.® w#r« «Met -ajftt tli« solutioiis 
Bi#at«a agala, Imt tfe® f®salts wm® a© Mtter. 
$wo littr-s of tfe« lifttor w«r® »at'^ at-#4 with ©arlson tioxii.# 
mtll tht liftt.®a?' was #©l@rltss t# pfetaelpfetfealeim iait it w«.a 
lit&tsA tQT am hQwe is m amttelava at a fressmr© ©f liO^  Ifes./ 
ls^ ,flfg%). §11 reatirtl tli# li^ m^ r waa agafm M»l@ t© phemsl'^ ' 
pfetto«l«im, s© it w&B I't-mtmrat^ iL wltM tarloa dieictd# mi4 
all©w«t t© stand for mmrwl fta^ s. f#r@®ptifel® settling oomi3rr«t 
%mt th# pr®#ipit&t® was 4iffi#«lt t© filttrs it rerj tuieJclr 
sat® the faper 
A'portIsm ©f t!ie felaek Xi^ ar was ©omeemtrateA to mm" 
tmjtth %t its @3?lgi».al volma®! It mm. 0«mtai»#A 1.00 ©fai-r&leats 
f«r lite^ r of alkalinity -mA ®,4S pef ©ent alkali lignin. fw@ 
100 al* p©ytloas w«r® aatiUE'fct#i. with ^ mtbrnm tisxit©, 'boil®ft 
for § laiaut®®, wad &ll©w«A to mol» A yis©©ms preeipitat# 
- li -
0-»e mf thm Brnmptea @©mlt not fllt«a*©4 ©©M, o© 
it was ag&is 'lieattA t© sat ftlfsret feet wltto raaeh 
4iffi®al%. flisir« w«r© r®«©T@r«t i.*i0 ©f 
or §i per ®®»t of thm t#tal alkslt li.gBin» fh.» ©ther saapl® 
was Ibiflatei. agaia with ® gaa, of ibiear^ eaat© anft 
®oelea» -It wait mow he witli 4ifft#mltj a»t thesr® 
w#r# x*@@©ir@r#t §,f #!• St f#f ©«t th@ tetitl ttllDftli 
li^ i»» 
leaoml of .^ liatc^ giaB® wi^  Rleohdl. 1^1® it was 
t0VM& fossiM0,mte]p ©©ttaiMds®, to fllt«r the llgala 
trm t&# %l8@t iit»o^  w4t& 4i©xit®, tfe« 
Jfiltimtios was m$ as as ©smlft M tesireA. 
Sim®« it was &h&wm. thmt t&# p«mt#siafts f-i'wtmtet go®!. #oaga-
latl®i ant filtFati^ m, it womlt 1® »4^ «tag®®m» t® 
%hm trm tkm Mqwrnr wMm t© tfe# tarlaos &i©.i:it# ti'#atii®»t. 
ffeis #ia %© 4@m© Ij ataiBf -aleotol t© tfe# lita^ a* wte0y#mp®m 
tli«f f®»t®SAa.s &re ff«#lfitattt. His .t#li^ amt«8 th.® p®at®s«yBii,, 
wlil«b ar# toy4r®tteill® ®®ll#i4g, thms fl#@#mlatiJB:g thm, fhiB 
is mm 0t the Mst w&^ s ©f s#|i«atiiig pentosaas or be»i-
®«ll€l@s«s fi-oa w©ot. It m® fi^ tt mseft (106) 
im 18fi. 
A mwmhmr ®f exp«ri»eat® w«f® p«rforiB@t on so4ja .},itmor 
whiek had h®0m #T&f©rat#t t# a af#®i-fie grafttj &t 1.14 
(S0®€)., WariQm ano-mta of Smtustyial A«astmr®t al@«li©l 
fi>©»s$lT«*'J war® ait«4 to XOO ml. pertioss ©f th« liquor. It 
- m -
was mmtag amstlm, asd th# preeipltat® drl®A 
t0 ®©sst«st wti^ t at fO®§, fkB r#smlts arte ^ ©« tm fa^ lt f . 
®®#t was olstrrsi. S» »11 3.®ast 1.33 • 
v©lw«0 0f ®,l0ofaol wer# »t©#gia^  to ©.oagulat® all tJi® 
pentosaas, liow®T®y. &» lemtosans as re@ov®reA in this way 
wtr» grsnmlar, «oll4»s misu wasfeinf wltH al-e®tool, tb«^  
fe8#aa# llgJi-fc fejpoua y«ll©w la mlm* they haT« a h£^  asfe 
®0St@at, pf-o^ sfely tarns# tM ©f tJie ia@3rgaaie 
Is a.#e.r#ss#a wh®a tm# aleobol is ata«t, 
fAffil f 
©f Fem%©»ms 'Sota Sttm«r witli 41©ok®l 
folna# ©f Tolmt 0f l©igfat of RtmsrKs 
Cm3.» CkI*> (.»#>)., 
10# 
100 
100 
im 
too 
S«v#ral ireeipitatioas wmm then »aifte wiiik ©ar'bom. Cioxid®, 
sfteiP'. fT«lia4iiary r'eaoTal tf the th® sota Ufa.®*' 
ms«d liad a speelfl© •gravity of l*lii -at £0%,- ®©Btai»et 
i9.S .f«r #ea-| •sellts CT»r A^ iag to ©©aitsjit weight mt l§®®'i> 
•1^  8.ff f®r mn% msh C¥6tli f-eroentftges m the %asis 
Qt t&# s@4a lit*a©r)-. Oii« »!•. ®f tfee llimer w®r« 
if • lO.i • tso4 filtrmtiom 
83 M,Z , '  « »» 
10® 18.?, « 
im 1?..0 « • " 
Iff lf.O " « 
* 58 « 
ty«a,t#4 witii 1S0 •ffil* of ant tlie- pr«@lpitat« 
filter«A &tt» • alsetoi was ?#a©ir«t frm t%m filtyat© If 
41 stilling m fra®ti©aa%i®f mlmm mtil mzmmmlm ' 
afeiffldaf fr«ir@at#4 fmrtll.#|^ tistSll»ti®a:« tk% F®sitm« was %heM 
#©0l®A &m& treaftt witfe 41#xt&« sstll It was @©l©rless 
t© sa^ «»®lpfeth&l®lii. fy@©lfltat® was eo&galatet % Milisf 
f©r & almtes aat it was tksa .filt#ir#i, tirlei., aat w®l^«A, 
fk® filtrate was a#16.ifi«4 with li3rtf©®lil®:ri® a®li. aad tfe# 
r«siiltiag preslfitat® wmm filt»r(i&, ArltA, if#i^ ®€.. I» 
©ra«T t© ftetefalm® tH# t©tal iirost #f y»©®-r#fsM« allsmli 
li^ ttia fr«'»#at, ®aafl@® @f tli# llt^ -ar w#f« als® |ap«#ltitat#t 
wlt& fe^ tr©eW«yi# ®»ittii^  tto® ®tli«r at«fif. 
fli« rmmltm .ar® :S&0i»a 1» iaW® ?i, 
TiMM fl 
^Bp«@lfitatt©m af M^#sia from 
iefta Mfa» 
" t ' t'' tel' i  ^ ' I'felm®' ofj' ' ; • ' 
fetal leii #©© tlifnim. t mrnArn 
lt0iAM ili^ imj.filt«it« I IPI itistiUftt®: 
CP)  ^ CP) ? C^ l I * C»l>? s 
8.IS i»i€> g.Si U,m lis l«»t#s®as 
not wasket. 
S,2S i.lO' i.Of ll.ii 105 • ?s»t®»«ss 
with 
ftl®®h®l. 
All p«i?e®mtag®s ay® oa tl® hmiB ©f tlit ssta litm®?» A tetal 
of ti.lS f®!* tent of til® tetal sollts was remevet trm th% 
lltm©3? i» t1^ « first ®as» If ..fi f«r ««nt waa re^ s-reA t» 
. - •§§ -
mmm& ®ase, ©it t©tal tli« ©srfeos tleilt# aad 
lytr©0iilori® a@it fi?a©ti.«s8 is slightly l®«s tliia tM tet&l 
liy€r0®M®Fi0 &®4i fmetions im tli« fii*st ».©«# "bmt sllglitli^  
ffioT® is the .s®@®m4* ffais afp»®»t Aistrepaa.^ . la prefeafelj 
@ams®t %j tfc® fr@s«B©« ®f wmeh a.A im t&® mrbm 4i©xi4« 
tmetion ©r p®sgll)ly la®6Sfl@t® !•• was 
pQ&mi'ble t®-'rteover on]iya%®mt tw@*tMr4a ©f tto®' al®ofeol % 
dtstlllatioa. flltratioB wmm mm' «»A mflt i» all e&s®,», 
®, ®@ftle -pireeiBit&ttos, la ®art@r t® test th® afe®*?# 
pro@®®s msiEf: larg® s@al« laMr&t®!^  et«ip»«at,, a lai-f® "bat®!! 
0f ssdik Htm®!' Cii*§ f©i^ s| was It hsA a'sp«®ifie 
gs^ Tity ©f l.#lf5 St ®®ftt«im«A il.f t®r ®®at t®t&l solids 
ami ®®atain«t lg.l p®r ®«t ' Si# ftl@»li®l fr®@ifltatlos 
was ®ayri»d '©mt 1s;r t®mria# tli® al®®feol Cjp®»;s©lv®) imt® th® 
&git®t«t lita©^ . Tke pjpe®ifitat«4 i«mt®s®tts w®r« filtered In 
a $ la®ii filter p?«s« msla^  iQ 11./Im^  fr««sar®» Filtr&tiea 
was a®®®»5li^ ®d t^ it® m att«ipt t@ wasli t&® ®ak® 
irltli .sl@®]&®l failed, h®w®v®r.» a® al®oM®l wag distilled fr®a 
the filtrate i» a larg® liat®& stean heated still-* %® residm® 
was ®arl»®»at®d %y te%Miag i» mTbm di®xid®.* Coagtilat4©m 
of tlie li^ iai mm al®mt %©ili»f -^ e aiaetmr®' Im a 
larg® ®®pper Icettle* al«d«® was filtered im tlie 6 ia®& 
filter press, waAed with @#ld mt«r, «Bd dried at 1§S®C:.. • 
A fK^ atitatiw fl®wsk@#t ©f tb® mmmry is sfeem ia 
Figmre 3. the tuaatities @f t&e mrloms B»terial» are givem 
teeth, in f©md® and im wei^ t i@r®e»tag® ©f tli® sed® llfa®r. 

• -Si 
All of s®ltts mm m a ast 
#f ms^  ay® m th® "te&sis of th# "tea® tty toIIAs  ^ life# TmrntQief 
&t -mSi %h9 m^ ll s®al® rms mil, 
1^ ® li^ is rmmeTy in le*®r. 'Ifeis l®w li^ im yf«M 
was prQ^ afelj 4m® lio e®apilatl©a. ia tli® i®atliig 
fa?®#«ss| it was tiffS®alt t© mimtstn tfe® ®a3r%®a&t«i. llt^ esr 
af a lt®il witb®itt 
Im »»% ®f •III,® |H?®f-©a®i. @i«p1o» ti®xid®' py«-
,f3p#«®ss®s (8®® II) «al^  a fimttioa of -fefe# 
©rgasi® mtteT is resivet frea tfe# •pi* lifpe*. Wm eapaatl®, 
tk® »®&i. t^ «®s® (fx) 10 ptf ®f tJfe® ©rgi^ l# 
©attftr fr®a tli® ltt«o* lAil® tfe® §0 p®2» t« 
mstft as fa®l im tl® m '-pmmmm r®fi'®»®ats m mm-
sar®»i»« @0«fl«t® ©f tfc® *att«:r a»l 
a® . 
I» th® f«s^ f®g®t im tit® fir®'8®at »tm4y »@r® "tiui® 
-fe® aa,'l%«r i® .r®®®'?®jr«4.. J. fl©wAe®t ®f tttis 
t® im Xo-st @f ®i^  part 
®f til® li^ im is r®®©T®r«A, S^@j®« ®f tli® ©rgaiti® wttt«:r 3r«-
miaiiig ta tit® lifa®* i» fr®®ititat®t m%- whrnm lii» is ®Ad«t 
f®r t&e ©ftmstisinstiim Mi. tk® r©mitlai.«r i®. »®ifmlat®t laele, 
with til® «amsti®» f&e al©®li®3. r®®®^ ®!!^  ^is iite#wa a® ©all' ©»« 
st®f|, if ®x®««siY® w®]p@ &©w®wr» it lai^ t 
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@#aiarl#oa with the ©sste, it is i»f©.sslMe • t© 
»ak@" a® •meemmt# ©stiaate • ©f • tlk« total ««»t. 3f»®oireaFiiig 
tfei» ligaSm amt p«mt©stes wttkemt ai'tualXg' ddsignlsg m. plMt, 
®©st w©mlt l©w#i? -tiia® tfeat ©f 
tfe«- Mn^ TmX a#it ir«#tpitfttt#a-f»©#.»«» ^ A py«Ii.«laary mnt . 
«3tiffla,t« % M#st ,®srf®r«ti©», Cfl)- §«' fr©®®0s gftvt 
a pafoMMf- i.ri©e ®f $0»0i p«r. tkelr -flilg 
i»®liai.®s aaft Is a ir»3ej ©©as«rmtl"r« 
estiaat#. It ¥« aafeljf #tste€ th» pr®@©8s p3?0t©iiet 
ta tMs 'Mkfisis @iml4 It^ ls at tfc» i«ii« prl®® a»t 
at a miBh Immr ©»•. 
#. Bp®pa»tl@ii,©f liiipii». lat«a@l-
Wat®!" 
la m &f tMis Miti thm0 lmrg& wm'b@v 
t# 1# m^ r® imfortmli ®f &rm 
tiB« &t irftssajr# i®r t«ffip&r®tttrit) ef ©ooMii® ast 
rati© ®f tetsB©! t® mt«r, Ay<&a®yrier aM' fibyfe&ei' Ct) w#» 
all tli®tr #©©lES at a p»g.«ur« ©f ISO l¥««/i»^  M©st 
of tk®ir mQks wmr® f©r a t#yi©t of fr®ii E t® 4 kino's | thi^  
414 a©t fflalc® a ai;^ «t«»ati® stmiy ©f tM« »ff#@t of tiraa, 
!i©w»v#r. fbey imt# a mw%«r ©f eenles witlt tlff«.r«at ratios 
®f tetas©! to mt«, aM4 tmM- 'i^ at atmal wlnaes ©f tfe« tw® 
aat®riala, tli® Mat s*«®altii. 
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®a«lsl0m., fkim'wmB #ff % suetiosi if tint twlsiom 
still p®rsist«t it was #a»lly l«ati»#. sat ®©©liB« 
itgsim# Whmm i@#afl®t« teat tik®a ®la®e tim tw# 
w&r& filt»r«A ant t1fe«ii? .mot®4* 
B* Re^ of^ yj nf li^ iB mmi. -aljiek#! fip#« al##fcQli.® litmeg 
Hie tir0- l0^ #r,ii frmm tfe« #c>@k li amors w«r® s«famt«a. as 
pf®"ri®msly t«g«il®t aat filtts-ftt wttfe' t&® ms® ef m©ti@a* 
filtimtiom was «-®@«fiisle4 witl^  t&® ®l@©&oli« 
lar®rs{ til® .&tW0ms l«y«-y® w^ m ftlt&mi. witb 4iffi®altj la 
80a® ®as8s» h#wev®r. 
a® «.l@©fe©ll® lltii@i?8 w®i*« hy i.lstillati@® 
im & larg® ffe® iisttllst® ms ®l«ar a»t. im tk® fiF#t 
part of-'th® distillatic® a «®mslt®r&%l« #f imt®r s«t®r-
at®a out, wM&k wmm a@i4l@ t@ Mtwms, It was tossi^ l® t® 
®oiio»ntr&t® tfe® lifwr t® atemt 1/10 ®f its &rigimX •relma®, 
r««©-T« th# ©#»®®»twtt# wiiil® liot, ''.asA ali®w tli® ligaim t® 
pffioifitat® ®mt m @©©liaf,,. it fe@Smf «&sil|r filtei-ad fr&m 
the mtUm lit^©r. If tfe# trnfeffttieii was- @«rri®4 t#© fmr, 
kmerer, the pyeslpltftttt llgnl» ®®ulA a®t lb® easily filtei'-et 
tr@m tl® wiy vls@@u® «®tii#r li.tm®.af» lignia tfems. s«t8.r®t«i. 
¥«®aja® soft anA jdaeti® wfaea li®a.t«4 1» th® try lag ovrnm at 
if tk® ai^ «ri^  mothm litm®.f was »aoT@t liy w&aMaf 
with «tli»r, fe©w®T«r, it ^ -^ aia®# aolit. Im ao»t ®a®®s tli® ir©-
tu®t was a li-arf., tafk hr&im ^ s®liA. 
fhe li,^ i!i aat &mmr m-xtr&etlr&a im tfe® m©tfe®r liqmr wer® 
- $f -
remmrei. wmpemting tfeii litm©r t® d3?^ «ss or hy 
dilatiag It im m Imrg® wolwm^ &t wat^ r, whmrmpm th® ligaim, 
©t@., was 'Ste# prfttmet from -©vaipomtioa i»»« 
& Tise'CWL®, llfttiA wkem feet 8«t t© m plasti© or 
soiit Mass itp©» @0©ilag.. la thm Allmtlm t&® pratmet 
was msmlljr & hmfy %lmk. ligmit, h«airi#r- tliais tfe# imt«r trm 
whi^  it v&M preeifltatti. 0» stamtiag ssTeral days it • 
graiimllj s©114. It is that thlm material in 
th® lifm@r ©omtaiS'tt ©tlier ®xtraotiv@« t^ aa tto.® ligaim 
wlii®fe, t© fr@ire»t it® lai^ esimg. ' 
lb.® layer #«»tai»#4"lig'4rQi|-si« pro4m®ts, aeit®, 
«Bt ©tli®r iimt©r-®©lmM« ®xtr«.«tlir«s, tof®t!i@r witli S0«« 4is-
®©1t®4 Imtam©!. I® atteaft was aa&e t#' ®m®i»0 or r®eowr 
0 tli«s«. tkm r®sitm® fr« tto.® ®*at#rstl0i» at 108 6 ©f tfe® 
af®t«®ms layer was a %la®k, @karr®i, material «teiofe ®a®lle4 ®f 
hwmt iti«»r» 
Z- WB^ hoi. of t»t@riilmtiQa ®f 'li^ lm in -palias 
'tfe® pmlps fro» all the rmn exm-^ t tfe® first tw® (wkieli 
w®r®'l®stl w«r® aaaly»®t f®r li®Blm t© t«t®r*iii® th# ext«a% 
of ligain r®«®iral. ffa® *©tifi®t ft mr ®#»t B@tli©t 
ClOO) wa® us®&. Th» l>®n««a«-al®ok0l ©xtraetiaa was omitted la 
all til® «al^ ,s#8 #»®it tli&«« ©f th© ©rigiaal ©orastalks aim®® 
IresQfBltej ai^  a#rta@r iM} ttet. falps pr®par©i "by '^ e 
lmtsai»l»wat«r a®tli@& ©oataia littl® ©r m® 1b«ii2en#-al@©li©l 
©xtraeti-res. la fr»faratlQaa f®r tM amaly@®s» tke prolpa' w#r« 
im a lil«y mill aai. tM $0-100 »iii w®r« ms®i.. 
fhty wer« driea at 105®C. 
4. Sffeet of time o.f mtik. m& llasim reaoT&l 
A m'aa%«r ©f *«i*# i»t« far differemt ©f ti»» 
Willi# th# fr«®ror# was Iteli. at 100 ClSS®e)» 
tl»® ef @©0.1: r®®oiA.eA ms tli# iat#rval letweem tfe.® attalB-
neat of tk# stat-et pr^ ssox® sM the fttettlmg ©ff @f th© 
%«m®r» licmr wss r«t^ ire& f©r li.®a.tiag 
%he ©fearg# t© t^ e r«fair«S t«iif«r«tijrt ami. s ®o«®i^ at 
Q i®Bg#r tla# was ret"«lr®A «#©l,iag to 100 G, 
SbL® r®TOlts ©f tfens® ®#0k8 Is slioim 1» falbl® fll.. ffe# 
per e#ttt 1mm im w®ii^ t 'wms ®al«mlat®A %• th& ims 
in w®i^ t @f the Etstt# % t^ ir imtttal try weight, fli® p®r 
®®st s®liig lE &l«Qii©l lty®r wa® 4®t®rBla®i fey m. 
alit'^ t^ fortiom of tMs lity«r t® esastiaat w«t^ t at 105®e, 
fb® p®r ®®mt li^ ia remislaf la tli® tulp is mhomi @al®mlat®4 
on l&sis ©f til® 417 imlf, tfe® 4i^  ©talks, ant tli® • 
original lii^ i».. la 0rt®r %« ®«®fare the loss im weight tme 
t® li^ ia r®a®T«l t© total l#ss la ir®lglit, tfe® t®r ®®at reaoTal 
©f ligBia lias "hmm ®ftl®ilat®A m tli® Imsi® #f tfe® &Tf stallcs. 
1^ i« was tQwrni. "W smltraetin^  tli« It^ ia ia tlh® fiat 
froa tfe® p«r ®««t ligaim i» t3^ ® ®ri0i»e.l stalk® (¥®tfe. m. th® 
Wsis ©f tfe© orijgisal stall:® 1. 
fit® resalt® ar® 1» .figar® i. It is 
s«ea tfeat m4®r tli® ®om41tiom» ®f tfe® eaqpftriaests#. »®st ®f 
tli® l©s® 1» w®l^ t ©©ears is tfe® first four hmrw, th® ®mrr® 
for tfe® t®tal l@8s .ia w®i|^ t flatt®»l»g @ff ikft«r tMs time. 
timi fi 2 
• 1 'im# ©f l-Wa-ler C®ol: m Miaim l#a©ml 
' • ? s 
ifla® 
10* ' 1. : 
J (Ill's. 1 1 
i t 
• 1 
'©f 0f}.# :^ 8s is 
&wf stalk®:-isy fall s.w®l^ t 
Cpn®.) t imm*) stlftsis 
J itrj -stallE.a| 
# 
jf6 S®lits ia 
!,al«©M®l lBg-®r 
tCBasla ti^  
! it&lks) 
sta-lks -—« 0.0 
1 l.Q lit IM 14. f S.@l 
E g.§ lf2 Iff ii.t f.i4 ; 
« -1ft im tf.f 11.2 
S 4.0 If^  lie 40. g €.94 
4 i.O Iff iig 41.S 14.gf 
# Mimia im liiilif 
• 
s j6- S#a@iP&l ©f 
«tsfs^ -€»y 
i 
»a®ts ftiy »ia.J 
1 
gt« ©rigiaali 
llittim 1 
li^ im imsis 
stallss) 
.24.4 10§.0,, 0.0 
If .20 
,*11 <a»<iw>-
-is.is §€-.9 10. i 
10. ii 43. g 1B.8 
IS. SI f.04 tf .0 i§.4 
- TO -
tmm fill 
of Bpsssar# Sbol: ob lilgaia 
'j'' " T ' i { I •••••• 
©0®!: Loss im'.t# SoMts ia 
I©,. j©f 1 m&'k sof i*yi©f 4fy ; weight i ale©fe©l 
fmli, :{^ sis •ifJte^ sis 
Orig, 
stall^ a .AriNh iMIi 0.0 
§ t§ lit ' lit .Ifl.S Il.t S.8 
i §0 ISS ISO lit li.4 4.4 
f fi Mf Its  ^ ISS Il.O S.f 
8 100 IS® lit lit gf.f Il.t 
f lii Iff Itt 104..© 4a.§ IS 
10 too lii iS4 ff.f 4®..f Bg , 
11 IM lit SS..1 Bi 
im 1^ # 
SiMioml 0t 
ili^ i^  C^ sis 
s stalls? 
• 
.Basis ixf imlfslasl® -i-tw staUtsiB&rts original 
t t ll.etti» 
M*4^  MA MO. 0 0.0 
li.t f3. 3 
€.4 
gl.O lf.€' ft. 1 i.S 
It.2 It.f Sf. 0 10.® 
18.g 10.4 4t.i 14.0 
li.o t.S t 14.8 
M.S f.S SI. •0 i$.i 
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h%^  1ms ttoa W p«r «i#mt ®f 
th« Mgala h&m %mm . ©i# p«y mat ligsta remw&l 
mS. p«r ®e»t s&lits.im t&® tilwfc©!. .l«y@r ©larr®# i© »©% 
#©lmeii.€ as la fifst series ®f #©ok3. fhe f&@t ttemt thm 
«#»1; sollt® la thm aisofeol My#? is so aiueli M#i#f at 
fiftsswF®® tisi «©»sii«»i.%3.« m®m-ll#aer®«» 
aat@3?titl ims is tli® im tMs pr«#s»« • 
Is W Mi. J.I 3.i^ t» ma »» 
a® f^ sstM# »s s ®m. tfe® y#smlt« .sMaia#t 
»¥#•«.* la «6#ic 10 ms ®®s®«atrat«t t® 
1/S ©f its ©ri^ imal t©lwii# asA 
Itgiilm ©ft» ©» t^ tag'^ it w@l^  ^ii,l ^ is, ^ 
© 
ao-tli«r wm& #Taf©»t«t 4^ »©®s at l©i 0 a»i. a s»#»ia.mi6 
©f gS»f i^ s*. »® ©Mmiatt, Mtirn# 1.5 gas. f®j*. tli® aammt 
priiiri©m»ly areaof®!. f©r tli# solits t#terEainatiom, tli® t©tal 
fmmmTf, 40.§ pis*, f»iirl;r wtll with tJmt @al9®l.»t«i. 
frm t&® lifm©!' 41 ^ s. I» ®#islte 11 lltii#r w&s 
all «ira®©rat@4 t® 4f»f ^ s, %®iiig o%tai»®t, a® 
with 4f gw®. #al#alat®t fsf®a the 
It tMms is fQS«i%l« i» tto« lttta»©l fr#-@«®s t® rmmmit 
all %hm ligaijft tm .paltimt,. ' &is is- set f0-s8il»l# 
Qt tkm falfimi l®i»f ms-ti. ®ow»®r®ially at 
pr«s«»t| msaally ©»@-Mmlf ®# tifc® ll^ lm Im 4®sti»©f»4, 
Wkmth^ it it w«lt "fe® t© the llgaiB Igr 
«i?f-etallisE@,tit» f3?®« tSt® s®lmtiom ®i» emp®3?&-
tl®» t# .tsg®#®® womlft. tet®at g®aew&®.t m tM us® t® ^ icii. tk® 
« fS • 
2.i.gaim wcmlt prntj esystallimati@» 
jrleMa tfe# hmmmT^  
i. Mi3#a8si0a. 
%m-fcf»®'3. fr#©©@S'f&f ll^ lB- hmm ©©rtais 
aifantag## a^ A ti»t'rmttt.,g«8 whlA iMi ItstmS. %&mi» A 
t%&ww%e«% Gf tk« f»««ss mm. f3r®t#«#t Jj^ s^ yiagr aafl. 
r^%mie CS) is sMwrn 1» figar« f,-
§hi®f aaosg Its 'iAvMtagt-s mmt 
X* TmmmTS' @f a, mm fmi"® " al®mf wtth 
psrtitas 0f tk® mw 
2*' I© ehtmimi @«as«attt«a mmw^  ttiat tm« t® »«©fea»4@# 
los®#s wfeitfc '©Qmli. y®tme®a to m lew figmr©. 
3,. 8#afamti*« #»s» ef x»@®-reiy of -fe#'-ligBim tmm %hm 
m&k llfgmm* 
i0»® tia®if«ai,tag«8 &mi 
1. I##®®»ity fm i»istal»i«g t® 
wlthmtmi- 1^ ® mitmstm liquors. It shenli. %« 
a«»ti9n«i tkat tto® %»m, wemlt p3p®'balblj not 
 ^as grmt as tm a pmlflag tlaat,. kowetiir, wM@h 
als® #|!#rat#i3 at lifli 
M, A lay## mtii«y ©acpsnai'r® tmlptag Itt^ r 
wonli. Mm t© %e i«|>t 
mm% Bvm tt# mmmmpMon wemlft ^  Xm* 
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4,. SiS'tiiiatioa 
1* obtal»e€ lar wr®'ne<ia-
ffae 4«Btini#tlTe tlstill.stia» ©f w®©l has m lafsrtaat 
tsAmsta?^  in tli« pastf It las a«t with ©©apttitioa 
%fi#ams« ©f 'tM# 4#T®lo-pa«iit ©f sj'ntheti© &©«%©»«, 
«ait mmtiM »«it. 'ifeilt iestrm^ tiw ftistiilatlom of wo©t imi4 
lf«pr@tm©t-s atgM ¥« a mtiltmtisa 
#f lifstm iB til# imw •@«llmlose a»& other -©©astitmeats 
ar« »ifflaltaa«0msl|- ilstilltt m4 tli® ]pr©4msts aix-sd* 
®3£p@rlm«atal »rl: !i&s !«#» ftcii© o» tli© degtraetiv# 
•tiS'tillatioa ©f t&# mgrtiwltmral aat It 
is ^ ©ssiW® tliat tfeis: will ¥##©»« m i»f®:et«»t 
Pita li^ ia is is#lat#fi. aat tbts d©stm®tlv«ly distilled, 
s«a® of tfee tli# s«® as those frm tk# tistlllatlon 
of Mi©, m.w mst»rial, Mt ©th#i»s »#. tlfferoBt,, t^fasaiol, 
®eetQia#» a««ti« &©lft ®j»« #%talme4 tr&m saterialss a 
«arl}6alg®t 3?#sitm# is eTB%aiii®A froat tk« lig»iia iiiilefe 1® somo-
wM»t i» f^ slefel from «tox"@©al{ the g«« 
ia siailay. Is li^ tli msmmi "ttt® ,p»8&t«»t ia «yi^  ©f 
tM« is im tht tar» taf fit&m w##l ©©ataias a r^ latiT®-
%,j m&ll Mwimt ©f ili«i#lsj tar tmm li'piiia is !» simi® mmmrn 
tm@ti«lly «B;tir'®ly i]^ ®m®li®* 
- ft -
lb.® ©f tli« lliptia dlstillatlem te-peaii 
as-^ od ©f ©t ll^ lm* 
i'8f )• tistlllst llgatm tmm mmmM % tktm 
ae-tetets* fal»l# II, itows Ms ifftsalt# t#getfe«» witli iata 
tow . Ulrito wtod^  ajiA ii»« • 
w®#t m)* 
.fiSIS XK. 
'tretu-ata ,froa iewral 
•I 
1 J 
i MGl t 
SAHfeRil iAl3»«»»|J 4iEaii 
. m»m it*!# mm. 
•llsttllat® IS.O 15,0 is,i 3*1 3l»; • ^  
tar' • " 8.0 i*r,¥ 
sat X®®i JLw • w li.d w 
i.f i . f d  . . 
6.di 
i.(^ 0»iB d.io 
1 st«t©-
i0@lliilos®$ satis 
: : (xsrXm 
|- • S 1 
? l6©tsPim® f©@d 
Is f t 
ti.esi if .ift 
listillat® 4i.f m.,9 • i©a 
tar 'i«i • ' '  i . f " "  • i » i .  •  •  '• "' i|.^ ' •"" " ' • • ' ' fe/'" 'tf'""""""' o ® x  
mat' lt®ss lm»w IS.O m3 • • 
0ti m <• •*' i.df 
i.m S..4 «.o4 s.if 
O.OT O.tO ft.20 
aslTOlatfA m a# a@lA fr»s®at, 
. so -
Mlnm yt«M ©f llgaia % t&«- alltmli ®«tliot is 
®tt@h Mailer tlian that ».iA© % th# two aethoa®., tk# 
yi«14i^of tar ar« rnhmtii tli# ®aa« @m tfeie ©'rigiBal 
##llmlosie,iiat«ri&l« fk» I'lalftai ar« sfftetet grtatli^  Ts^  %M 
fressmr# mt ifeiefe tfc® tistillalioa® ar@ ®erri.#2. oTit» am-tn 
ahofia ia th@ femrth. mlmm., Wokmm® 4ats &r« of BiilliiPB 
w^ o iistill®4 li^ ia ftt tt ^ rwesmr® of BS m. la 
m atiaosphiert ©f ©aribss ti®xit«. 
Of parti'tmlar iat#r«@t im th® oil &r tar o^ taiti®d as ©n® 
©f til® pr©4m®ts froa tk® tlstlHatiom of li^ im* 
fills tar aaomts t© 8 t@ M per «®»t (%iisls li^ im) ia the 
tas® ®f th® fi»i»g ICl isfflt fg f«r @«at ®2^ 4 
t@ 2B 5«r #®at im tli® mm® of th« allmli li^ iii a® fall® X, 
fliiliip® ©"btaiB®! f.i- f#r ®®at ®f tsr (tesis ligRlml fr@® 
thi® eorti©©^  fomiag ECfl f .8 f®r m&t fwm tto® ©orm®©!, 
72 p«r o«.t HgSO^  llgnln, snS 17.7 per <«mt fraa th. oomaot 
alJEBli ligaim. Soa^ &ring yitltg #m t&® Msis ®f tlfe® 
©rigiaal ®om@o^ s, tli® ©ra.®r is y«T®rs^ , feowtfrers ' for tli® 
.fOMiac ICl ligaia tJs.® jiaXt is sow i.f per ®mt| for tbe 
7& p«r @«at Igi©^  li^ la, l.S f#r mi. for t:k« aUoali 
ligaia, 0,SS per ®®at* 
Th® oil or tar trm all Mats of ligaim ©oataims a «®rtaia 
aaomt of aattrial nftiioli is iaaoMl® ia' sotim- "bioarljeaate 
golmti« "femt i&ioii is solmfel# ia sotim Iiydroxit® solmtioa 
aad is th«r«for® pfe«a@li@'im aatmr®. fke a»oiiat of tMs 
j&eaoli® fmotioa is from 20 to SS f«r ®®Bt Cliasi® tar I ia 
*m Q'JI, «• 
tli« ©f fmiiaf Sil «4 ft i®r ®w|- ffl#tho4s &f 
a»A i§ t® 90 per ««at i» tli® .©ase of 
a.UDB.l.i of t«@lati©a.. &# in-
-resttgatiea of tb# aater« &f Ida® fh«a©li«. qS , 
tar is tfeat «f iMllifs «a4 0#e® (89), wfe# .m»®t @fee®l@sl, 
a®t]fe®4s tO' s«5&3rat# ssveritl, frs® tl# tar. • 
14«atlflftt ffe«B©l» ©-(Sregol, .fmaiaiiol,,. f©rtt^  of 
t&# tar. ©i® fametiss ©f tli® %«r tmm wM®3i t&#s® ©oapomts 
wtr# t® cKHJkr tit# tar., 
liow0T®r, awl SQ #.stiaa,tioii #f tM® aasiats of tk« s@T®r&l 
80mtoTiai.s «omlt 1# made til# ©f atpso'Etiom ms@d» 
Moat fr®Tlous work tea "besa ©ii ligslB isolat©t fr©® 
if©©d eith®? the txmlng ICl C Willatattei'5 ot f2 p«r ©«Bt 
(Kl&soJi) aetJioA.. -ffct# «®st oeatsalmt way to .swrsj 
tills ireifiom.a worl: is- 'bj m @®%«isom of tl# yi©Ms of 
p-r©&m®tsi of th# mrioms inT@stS.gat©i?s* Sm.«^  a ®#ffi®m2»is©a 
Is sliewm ia fali-lt Xm Im geairml, i0werlBg the prtae^ j*©- ©f 
tfe.®'tlstillatiea ia®r#a&®A th® jieM ©f Ali&li 
gftf® hl^ @T yielts of tar tlite 4i4 aj^  otMr X:i«4. 
flit i-ieXta ©f aet&^ ©i» s©.«t©ii®-» a»4 a€ia. otjiaiiaed 
% tfe0s# laTestigators, 4#t«iM4n#A thiBa a,r® giTtn ia 
fabl® JX, fh©,!?# Is a ratiter wld® Tarlatlon in all thr#® 
®as®g| tfeis' Is «*as#& "tor »rrors ia tfe® aaal^ ti®®! 
ai®tto.®4s. 
fh« #©iip©«itien tf tli® tsr tm t&os© #a-a«» wiitr® It was 
d®t®mts®A is sMiws ta ta^ le XII, I* Is ae-ra tliat t^ # -aUcali 
- St -
fASEi K 
ItstimetlT® llstillatioa ©f M^ la Tr^ wi&ms 
2«T«8tl^ t#r8 
tSQv^&m Ifthot i>r#ssmr« jTieits Ctosie lii 
IaT»stlgat@rs of s of :©f tls- t iAqn, : :( 
illSBiiiiIso3.ati®»itill.atioas iasjai®t.-5 tars 3&rlom les." 
Sagglmit 
i9ii i m )  
W©ot 
(fla®) 
Ftxsistf 
HCl Atmss* f.$ 48.0 
S0umet aai. 
IfIf (4i) 
l©o4 
(Si^ rae®) n « IS.O SO. 64 
S&hTB&eT 
Ifgo ( 2 7 )  f©©4 w w i?.o IS.a Ig.S if. 2 
Tr&pB&h 
1 9 2 1  i l O f }  W©®4 m l.g M gi.e 14.g 10. g §3.S 
Trep80h 
1922 C108I 
Wo'©A 
(Si>rmo#) m 1-lS ram IS tl 10 §4 
u^lis 
1 9 2 $  ( m )  
W©oi. 
(Spme®) « §>SS sa 1£ 21 1§ SB 
ksXLS&W &M. 
Sr&tss 
1 9 Z 3  ( 4 3 }  
#®©t 
C:pia« & 
Amm) w Atmos. 11 iO 14 4i 
Szel«a|® 
aaS. Ctoaor^  
i§£s aoi> 
Wool. 
CB«ae& & 
Oak) » « If 4 
fMllifS 
lf2f CSf) 
Qom." 
mhe w « 19 li 7.i §8.5 
n w m 
lint 
%304 « , 11 IS 8 m 
# « n Mlsrali n IS.S l§.i If.f § 2 , Z  
miliif s & 
0GSS 
wm {8f) n m Si f.i 11.f 28. SO.g 
Jb Wmi. 
im$ C 78 ) ( m n @ )  
FiMlng 
•S@l, 4tm©a« S®.0 IS.i i.S if 
- ®s 
fJjffiPl M 
0®ap©sttl0a • ©f 11®%!!!*-!#® is .Br-eviems 
oi 
Zsolatioa 
. ,  .  
. .  .  
asiA P 
(is) .Itl 0.10 §.6f 0,€4 
•l#ms«r ^ i!®a 
moMel^ ri^  
C4S) m » Q.19 0,fO l.Ot 
S«ms#y 'ml 
mt&%m im) m ir 0-.t0 0.S4 l.gf 
JPMllif s (8f ) Fiaiiif 101 0.i O.f 1.1 
f ^  1^ % 1.0 1.0 ®.f 
Altoll ©•li l.f 0.0§ 
AIM,. ES n 0,1© 0.Si 0.30 
Sstsi^ Mm, 
& KaelBaflelt 
C ^ 8 ) »oml=« HOI ©•f i .  ©.« i.a 
« Si -• 
Ml  
.far ta-?f«viotts 
l©lti@tAei& WWmSTm^  
§1,1 in ;(s^ « tm: (Insolrln 
}. i&oi). mmmrn) 
Fis^ ©r asaA Buning 
smrmer {tf} HCl Si*! li,4 17,S 
fe©fs«to 'faatB^ 
ClOS) HCl eeme* *#•<•» W'-We ^  i#i 
Pi©t«i aat l^ aaia^  
QmaiM (ti) SOI 11 •St,. 
millifs ien AUrali ?»a §«»«• • S»i 84^ 0 
' 
ligaia tar ©®mtaia» % far tfe© ki^ ®«t t®r©«at&f« ©f pl®n©ls. 
F©r tlii® r«&s©m' it ms @&@s«a f©r isftstlgatiom. 
g. Astimtlos ©f ©wfe®mlm©4 • r#sitm« 
la tswlopia^  a a^ st^ raotiv® tl stills.ti®tt tr©@#®s f©,r 
llg»,ia mm ©mtl«t t^ r all ttt® ••«».€ sfe^ -ald 
%« amila^ le, ®i« ©sr^ oalsat. r«sl4m« is the largest aiii^ l# 
pr#am@-fe of til# 4istillati®a ast a mtilimtiOR ©r aisp©®al ©f 
it wemlt "b# mmmmti&hrn fki» @sa?ls©n is li^ t, p#3f©ms, 
frtafel®,. of fairly g©®d str«Bgtk,, oat ©f low ash @oat«»t. 
0a® ©f til® #11 @f ms«s f©r @ar^ ©»s ®f tMs %"p« is in 
aakimg fe®tlmt«A ©arfeom. Ms-st aetivattt ®ar%oas ar« wm&e % 
©ar^ smiEing T^ getaWe ma,'l#rit,l:s, sm©li m wo@t, waste pmp»T 
• gg • 
ml 11 lit^ ©irs, aai s^ lsmltmral l^ -pr@au©ts. T®g#ta^ l® 
m&t®Tt%l glviag & •©li&r, @f m»-^amiml strei^ tfa wb  ^
|j« itiitt im fretm#lrag m eai-ljea C6f)-« • 
a®re ar® wefemmmm in %%& lit«r»-tur© te.pr#-
-p&r&tton of »,©tlmt«4 @ar%«» ®T»foy»ttQii saA e».rtomi«:ati©a • 
@f »oia, li^ ©rs» Mt tmm mm f3P«^ it»ti©»s froa ll^ la ©a? 
o1;Ii#r ©rgasi# ssfarakteft fmm fh® litm®rs» fh# Istt®? 
woult hmm th« ©f ri®Mjteg a fwer't moar® 
Taalfeara, aaft mor® atasli' aato-fw® mmi-hm,. A sa^  as 
thlM was i#g#rilf«& to- Hamal® Ct#) 1» If IS. fli©. ligaim' was 
s®parat«t, aix®!. with flimwlAm t# wlattli«« sili@®«, 
f®t resitme wag mAet witk ^ dr®@IiloFi#. 
aeit.-.iast 4ri®t.. 'lagllag C18) a«tftifi@4--s^ As, lit^ ©i*' tmm 
stalks., si»^ -4ri®t it# tot tli« 4«st.:r»®tiiFely distillet it 
at tCJO®e* ffe®'i-tsitml ms »«timt«&.. la©t&®r tr©##®® 
Ittvol-rtt t#sti?metiTe dA»till«ti©» • sf • alkali lig&ia saiit tr©&ta«mt 
of ©ap%oBiE«t i^ si4«« witli sutta, ash a®its to r«a.m@» 
its asli mM%m% {!§)• 
M* :FlRsti®e titm M^ is twr ®M. tmm MgsiB 
1. ' Ikm&M® t&r ^ Z'esias l^asti## • 
Siae® tlie ms« f«r t@t^  is in the fysparatiom 
Qt reslms aat ilftsti#8 ©f tfe« fl«a©l-f#3Paalt®l^ t® tarps, tli« 
aost olviems ma® fw tto f&«©lio t«' froa liisiu is is pr«-
f.ariag • tli®s« ireAmsts, , la @-©*®»iftl fimetie®, tfc® most witely • 
» 8§ a— 
ma«A ©©ffifomts mi,-Wm wrmQlm, tfe#' latter 
usaally 'being ms#4 ia thm torm- of » aixtw® of m- aat p-
©resols, t®ra#ll «@2f«.srli® a©it", &®s@ ©©nfouMs mre preseat 
Im ligiaiji tar aaift tfc«y mm 1® ®»parat@a. the tar mni. mssd 
i» M3d®f r»slas «t plasties tto.« 8a«« nethots ms@4 la tli® 
©as® of seal t». It wemlt 1® Baek Mor® i®sl3fa1»l® tmm i3k& 
staatp©iiit of -msA jisli., Ji®w®T«r, if tfe® 3pe®i»s asi. 
plitsti®s ®©ult "be msAm either 4ir®®tls^  tmm tto® ai?^ ® tmr ©a? 
froa til® total ®rat« jit#a©ls s®f«jpat«t fip©m th® taf. 
•fit® ms® of 5li@mol aat sos» ©f Its ii©aolog«,®s in aaMm# 
y«si»8 saA plasti#® Ms !»«« fet©im sia«e ^ ®i:«lm»i.*s @lassi®al 
work i» ItGf* It is met, Mwewr, iraetit® t© pr®-
pa3f® tb®a tif®@tly fr®» ®i^ ® fh«B®14@ aixt«x®« ©^ taimii^  a 
lay«# mm'fe®? ©f fli®B©ls ©r tmm ®©al taf Aiefe ©©mtaim® 
|i1^ ®m®ls.. flier® li&s %mm T®i?y littl® re-pesx©!! ©m ttiis a®tli©4 
©f pr0tarati®m aaA it will %® r®'rt®ir«a a« f©ll©w8i 
tlTO^  Bg®a®g C#S} im If If f3r®f«r»i. i»sias trnm low 
tenipeafatmy® 6©&1 tar ffm®tioms % ti«atiag t&ea w%th. f®rwtl&«-
lijd® iB til® pf«s«a©e ©f emmmiMm eiil®3ri4® as a ©staljfst. th® 
rcsias w®3r® solmll® a«A fmslM®. .Itosati (it):ia 19gS ©<m-
Terte4 th® plJ«a©li© ©onstitmsiits of b. @©al tar imt© tt@m-
Tolatil® ®oii4®amtlom fr@ftm®ts fey i»®a@timg tli@a with foraalt®-
li^ i.®. Thm TOrea®t®t porties. ©f t&® tar % »te®« 
4istillati©m* llirMm (E3| la IfBt fr®par®4 resima a®a. 
l&®tm«rs % treatl^  ®oal tar fra^ tiom® with f©rBal4®to;^ d«, 
— 8$ • 
A T&fhmT staty ii"#paratlo», ®f r«s4»a 
ana mMimg ^ osps^ ats tr&m Im t«t©mtar« ©oai tar fmettoas, 
fey tr®atra«at wi-fe tsMf©M«lt#liyt« i» the- ^ memm of "basi®' 
•eatalysts sasii. mm lyrltimt, ws Bat® MQgimB asi. Me^ 'TOn 
(f$) ia If01, fli#y tts#4 a aat r«aoT®4 
til# mraaetet poytlcm^  #f tto« frs®ti®»s %y wa^ img th# protect 
witk warm fke tmmtimm tfe#y msit «©s%alm®t aMut 
iO per ®®mt p&^ ®li® l©ii«s« l#sl»s &f Migto Aitl««tri® 
r«sist®3at« «b4 efej«iits @f str®a«t& w@r© oibtaiii®4» 
I® work ©» til# fr#iarati®a rtsias or plasties fro® 
li^ lm tar kas %mn r«f«jrt«t la tM®' llt«rat«r@. Sin#® li^ a 
tar.ls 90 mefe ri@li®r ta thaa Is @©&1 tar (fO-tO 
f«r ©tat.as ©©»par^  t« al®mt 4 f«r it ®®«»& w^ rtk 
its m»@' ia pr«]pitriiig flasti«s. 
2« '' Bi^ i^n i^ laatigs 
SteJiftits om til® i>r®ta»ti« ®f resins aiti. plasties froa 
li^ ia liaT® fm Mt pr©»i«ia# proAmet® haw fe««n a.eT«l©p®4« 
a@®iss w«r«^  fr«it«®0A "by Btillifs «id W@i!i# (fg) frem eern-
0©b alteli li®iiii %y it with fttrfaral a»il with 
"far4©ti.s arofflBiti® mtmm in t&« #r«»«ii@® of al3cali»#-®r aeidi© 
catalysts, Tlies# resins w@r® tested a® staima, Tamialias, 
%i2jt®rs for ®©*pr®S8®4 1»©arft8» as4 goat rssmlts war® ©fetaisi®t. 
Mgasim is®lat®A fr©a wm& %j tlia a®i4 1^ 4r®lysis ne-^ oi. h&m 
%«ea ®©a*ert«i. iBto aoMii^  aatarials ^  r«aetiiig it witli 
]^ feea©ls or a®is«s» fhia typ® of flasti® Tmm l«®a 4®T«lop®t 
- gf -
Wtmrnm. amt g®» (gf) ia laat If asi 
iifi®o«lat«s it) thm Mmmt Pr®tmet» :tolorat©x^  ia. tliis 
&mmtTW* tke s«mots maet ^  latter mmm 
iBg t© (1) asiA (Zi ustw liftr«ljsi» im 
til® fr#8€»©® ©f til# ,r®a#ttnt lil ®l!il.®.riBa.tf0»., ©r 
C4) ffe,® mt«rlals pr®tm®«4 ^  all th,®®® 
»®tli®4s laT®lT® a ^ •®seti©a, wjtfe tk® 11^ 1», al^ ®iSi^  it is net 
i®©lat®t In mmTf «a»®, 
1® &as Mm tmwA. im tli® literatu*# ©f ttt® pr®-
paimti#a ®f a#ldisg mt®rials ftr®ii mlkali ligsia^  m%%h ea® 
fossiw® ®x®®fti®», MTmmtmm Ct1 A®®@ri%«t tfe® tr®ptmtl®a 
&f Tmmimm tmm t&« t» s©4a lifStFs# ®h,® ®f 
ts©lati»g thes® '*3P®@iB».t®8« w®.s m®t Tmt it la® 
that ^ ®j al.lmil llpiia-. 
. sa -
t.' m-mtmnm m %tmm - sfiRiMum 
A* WmtrmMm ll@tillati©s 
Im 8@ale 
Ag.ta3patm8 tad. ?©r tfe® «b3.1*s0«1» i.#s~ 
tini®tiT« m iapom (A> ©f ISO 
«mM« lm0fe#s ©atmtitj was ms-»t (it# J'l#«r«.8l. Shis wa# 
%y «. «as- flam# m %f m -saltaWe hmtk 
whimh was-ill 8^ A fittinf mrex' was 
li«lt im fias# » y@fc» mi. sa&il m as%«stes m&» 
p®«i%iom ms#a. Ift.® mmr was fittwft with m 
i»ll whitH to wltfetii, 1/4 imefe ®f tia® 
of ft# wms mala® 
©itfe®!- a tk®M©a®t«y ©r .aa ii^ s-@i^ "|®atas mrnTmmmle 
t® a. fFttitalil# ip'oaelsi^ , ffe®: t«f®r lim®- t&3^ «gfci 
wfei®& til® tistillat®® tR#s«t let t© a i?®®eiTtiif 
flaafl: (11 whi®lt was «®#le4'iii m wat®3P Italii (01, 4%ov« ^ 1« 
w&a a M«Mg ®@»A®as@f Cl'l lAlA fiirliier ®®0l<^  th® 
eimstita^ ts. fh® mpoi'S w®r® ttmmllj 1®4 feirQi^ k aa 1@®-
®®®l®ft tami (1| t® a isall i«®ta3if w&mmm 
Cf>» wteleii fflaiata:iB®4 tli® s(r®t« s% t&® t®gii'©4 pii'®ssar«. 
IB ffi&klag tm ti8tillati»a®, tli® ll,iaia was @liar#et Imt© 
tfe® sf@t©rt, ant tli® ^®t«a was @l®8®t* 1Ii®b tli® a®-
tiX < 
- 90 £ 
fresTOT® hat 1»#i« attaia#a, tto.® ring wM<^  
saff3.i®t til# l««t m.m m ma& tli« tistillati©» w&n 
I® mtll ao a©.r« Aistlllmt# «a»« ovey at tJi« 
aaxijra* Sfe® Atstillates f:r« tfe® 
833^  tti® wmm @©ii¥ia^  lUiA tk# two l®j®ra 
ia 6 a® th« itfafstm® layey# 
tar l&yef,. 'Mit r®sli»al '««rl«ig«3. aatdi'ial w-se r#®©,2ri.®i. .oait 
fet ^ 8 aaS. l©®s % Mtfmmmt tli» p«f #«»t yielts 
ifsre «m tli« tesi® ®f tli# e'f»i»*4ji'l«a. Itgalu aM 
iAs® ©a tfe® feasis ©f tfe« ©w»-4rt®4 stitJUcs. Si® tar ttes 
«#para'l.ift ©©mtaiii®t s®«® i.l»solif«A TO.t#r# tto.« ajaemt @f wMek 
m®t 4®t®raia®a.. la tfe® mmll mmX® ®3Ei«rlae»tB, 
B.^  Um* a»tl^ A.®f hmmtimss, 
A t^ ttlNir ©f tistillatieBS wir® m^ M,® «at®r fmrlams' ®&s4itl^ s. 
@f Mii®, telgpsratmr®,. lat wtli®ts ®f Heatlmg, In m<sk wa 
l©0/.®eaa» ®f ®T«-4rl#& liyir®@fci©rie ®@tlL pr®#ifltAt«4 &a.lf»31 
ll^ ia was ms«A tot mm pr#s«r® was wla^ aet-at g»i. ianto®® 
of a«r«a»y itlfesolmt® Cti.i im®lss mammal. fli« retort .was. 
Ii®st®4 iNRtfe# ®f Imtelnatta# ®il« setlmn sltsmt®, 
l«iA,  ^ flw#* 
?&® r®:»alt®-sr® mh&m ia XI1I«. wyclafflB r«t@rt 
t««f«imt«r® Is th© aaxlwia iasi4« %hm r«%0rli as 
fiitow tk* i&®rao#®m®l« is tto® w«ll.. ft# tt«e @f li®mtl«(g 
is tjh,® t#tal %im& the firlag ©f tM® r«t#rt am& tli® 
ti®» ^ m. til® fli« w,® ©mt &tf* l®f®rrl«g t® t&» first ^ r«« 
ims i» til® taM® ClI,.' Ift «».4 VJII 1» ttreet flam® 
• 91 
mBJs xi.li 
Mfe^ t &t TmKpmr&fmr&t fla®, m& SbstM&i. Qt ©m Ti«M» 
• ' • ' • 'feim® @t 
WBoismm retort ISaxl®^  tetfci 
f®Bi. (^ €,) T@mv* (®C« I C V®. 
mS 
le&l 
• II-
IT 
fll 
III 
?I 
? 
« H 
til %9,%% 
laSOg Mtk 
« m 
Mm 
iff 
mo 
235 
S60 
4iG 
me 
mQ 
•it 
•if© 
4t0 
B.Q 
g.I 
4.f 
4.5 
£•0 
€.-g® 
Percent Yield of Products 
. m@is mrnr-^ wM. Umln :s s^is Oy®n>gri«a -St».ltei 
A^ tmm Wmbm^  t JCpieous • G&Sm iasTl 
•Biatill&t® far  ^ - mm@m "Lomm tPlatill&te fay Mmm* I^ osa 
f.O 14.2 6f.O ii.t G.fO 
iia If.f gf.i li.f 1.11 
14. s If.i §3.0 li.O 1.45 
Sli^ t 
f.i 
Slight 
14.4 iO.S 
• iligtot; 
If.S 
Sligiit 
• O.fS 
10.® . If.i ®l.g SO.S l^ OS 
10,$ lf.f ii.i M.1 i.oi 
1.4g ®,f0 1.1S S 
l.f? i.fi 1.3? 
l.fS i.tO l.SO 
Slight ili^ t 
1,44 §.0i l.?i 
l.fS S.1S 2.06 
l.ff S.SS l.Sl 
• sg - ' 
was It is s«« tli-st th® the 
retort is as t&&tm t» tlfe® yield tari at iOO®S 
th®, fi«14 Is 'ittaiity tli«ft at a»il iOO®-Cf, -fitl® faet 
1® fmytii«r lom® ©mt % Isbb III, Im whitlt •ISi® li^ ls was 
fe.«at«i a© lii.^ ®r tlwia tm 4*1 sft@r ti«« 
fir&^ titall^  m@ tlstil.iat« iyibi . It was t^ tm 
he&t^ S. aMitiott&l 4*i Ummtm mt ii@ Mglittr 
%hm aft«r wMiito tiw a® mm Aistillate m® 
W^ & 3ri#lts ».f tar »«» aJjiost m,m gr#at «.® t&©.s® 'is. thm at,y«@t 
•fl-aa® beatiag- -«»#. It mm %« «iaiiilm4«4 tfe&t tke -isreiitsr 
part 0f t&# Aistillat® ®a»« #•« at t®3iQ»®imtii3r«s fe®tw«®a 
fS©®§ 400®C. ailllfs CSfl stat«t t&st a te^ i-atw# «f 
400®C 1® th® fe®@t for til® t©stni0ti*» iistiilatiom of aUcall 
llipslm from wMmh A®iifc.® tli®,tr®g®mt veJll* 
fli® t©tal tiffi® »t® ktatim^  s®®i«4 »latiT®3^  
mim$®rtaEt« for ®3BguBfl®» tat® ? mt ?I w@7® %(®tb mi.® trii^  
a .b®ati^  Ibatli ef »Dl.tm l.®^ « t&® si^ siai tt@t®imtmr® luting. 
a%®mt tb® sas® in ®a^  ®a®®« AMkrn^  t1^ ® tia® of tei f is 
mrm twt®@ tkat ©f Swai fl*. 1^ ® jl«3tt» #f tar aiiS. 
distillate ar® iA®»tiiM»l, f&ia fa®t wa® als© ®"bs®rv®4 4m @-Wi@r 
®x^ ®ria®mt®« 
It was ttoorngto-t that toy fe®ati»6 th.® ligBim iier® «»if©wilyt 
meTim&ttmg at tk® swfae® ®f tM® retert w®mlt fe® freT®iit«4 
aad lk®tter ji®Ms ©f diattllat®® ni^ t 1® ©fctai»«i.# S©as«» 
tm®at3^ » tfe® sdveml rma •(111# ?» ast fll msing lifoi'^  hmmttng 
%atii® war® sa&®« S®w®T®r, in m& ®aso war® tli® jialt® #f 
. - f i -, 
distillates tbm t&os® ©%titi»ed Ijy direct flaa® Watlng* 
It fflBst thm %t @@m@lat#4 m% aethod of heating fe&s. m© 
«£f«.@t m fimX^ n #f ,4l«ttllat«s if the ret@j*t teaf-tyato® 
is 
tt ®@a«iat,e4 tmm the aisT# ®3^ #rl!i@iits# memtomi. 
t&st tfe® ®ptiiia» •@®a4lticias tmr the &f tar l>y 
test3?u©tlv# tl»till&tl©ii alk&ii li®tti» wAe^  i,.s i»«Ji©g @f 
a^ solmt# ar»i (1) & fti»l r«t®rt-
@f at l#aat 400®f| (3) a tia« ©f li«stlBg- ffaffl®i#iit t® dipif« 
©vtr. all til® diatlllat®,,. tli# gat# ©f totstlag mot l^ iaf 
i«p@rtaiit|. ©ud {i) ©«vwi«t s«aa» «f heatimg tM r®t©rt,^  
tto:® atttod ®f fetatiag laisg, ^®l»tlT«a^  misjoiHIamt#. B. €ir®@t 
fla®i .giwtm as g#©4 rtgalts »« a litatlng latfe^  
®«, Bff#@t &f •BT@MBweea lower •atam. &tffloa^ fa®gi@. ©m®# tli® 
a%®T« @oiiditi-©ms iaelies of aereiaft") w®r®^  est&lli"sh®t,. 
& nvmhei' &t tistilliiti©xi« mm*w ©ai^ iti.^  •©mt at faijisf p|p®s0ares: 
%«l©w stm®i^ ii®api@ ia ®3?4®r t© o%s®rt® til®, ®ffe®f m. tla# 
field ®f -^ e pif®&m@ts,= fir© gmms ©f ©ir-«m-drief 
ii^ di-Qstolari® ft«id pr®@ipitat®d .»lSsali ll^ jaiit w®r« ^ @©4 is 
®ae& distillstJea., Mm@t fl»®« b«itti«.g ms -ased,; tli® »&*-• 
tmwm "b^ iag 4®ft to 5OO®0». Bi® premB&»8 
wer® &®ft @®a#taBt witfeia 1/M .mm of m® a^ selut® 
pmm&mm r«@&a?ft«t «"®,%as®i @a a gt#t imab. %si?0ii®t®:e rem&ing"' 
The tim® &f wm &l©mt 3:h®wtB in all rtms,. • 
fb® r«.0alts af@ iifea is falil® XIY aa& are 
gragfel®alU is Mmr& t. It is that at «a ataolmt® 
- fS 
XiW 
Mfm&lt ©f Mw m liiwMm 
s t Ifeitis eir(iai'*feia@ liffltlas ^ laBis st&lka 
t t I Sfts 
&Btftr®s®Byp«!©ms S.i8»-i & t ft®- i iCiarloiii H 
M&mtiiMm Ig>ttilXa't# I fwr"i .&»a» .i.It@88s'fcill&t»s Smn. 1®8.> tliiigs 
u? a.g M.l 1S,9 0.82 1.®1 i»t8 l.if 
rr 2«g 11.0 lS..f Sf.© M.3 1.10 l..Sf S»fO urn 
XVl g.g M.f li^ ..S §§•© li..® 1.4? l.SS S..$0 i,m 
XIJl 4,0 li.i i?a si,f li.4 i.ii- l.fl i..§4 
211 ll.S !§•§ Sf»0 ll*f I.IS im g.fO i..if 
If S..S- 11.1 If.f if.i l$.f 1,11 i.ff i-.fS 1.17 
fI2 M»i lf.,S it*.® li.O 1..4S l.fS i.£0 1.S0 
IE If.©  ^ 14.4 14.i i4.S !€••§ 1.44 1.4$ i.4i l.SS 
XI lf.0 1$»1 14.? Sf.,§ 1»«1, 1.4f §•?© 1.21 
X g8.0 if.§ 143 ii.i 14, S IM 1^ 40 i.Si 1.4i 
fill CAt»e.«.) IS^ O llai ii.»t 14»',§ l.S© 1.1$ §.ti 1..4t 
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Qt alsomt $ tm&hm of mmTimrf tfe» of totftl 
tistiliat® ant -t&r rmmh^  a tistiaot amxiaaa# Cai tli« otlier 
%&# tlsttll&t® wa semsillj" ^ sstwat 
msAim 'Tma^  of ^ mmmm ia fmsf »ire«smap« 
raii#p, It f®aifem» of t&« 
grsfh is a%wift la • %m ftmM 
total ttsMlMt® T^ «» a -rsiy sli^ t w«««a was mimtaJji-
#4. om til® r«tort'.» ffei* «s ®ifeie<^ ®t ia later 
woifk {fS}« 1^ ® osrlo»l»«& @arr® is tfe® tirf®rs« 
of -fe® tar •«»€ total tl«ttllat« 
Stauotog th» pr®9.smr® to t1^ ® o^toirt' iilg&t %« •3^ #«t®t to 
protmo® twO' iia|or.eff®#tst (l) la ia«ea8#ft rat® of removal. fr«a 
th.e mt&Tt of thm- tooo^ onttioa^ protmots ms&. iZ) 
©-^  th« feoilisg „p:OiBts of' • tli« friii.m@ts ipit ttoa® th«,. 
t«^ «ratTir® at wM-ofe tl»y wo^ at 1« mioris®&» of tlfeo^ s® 
faotors itotfolA ia.oroast tli® ©3.4 of tiattllat® l«®ams« of 
til® ®iall«r ohsa®® for ®®ifl«t® tooosfosStiom of th® Sjit«r-
« 
aetiates l»to sar'bom or its ' 
f&e aUraft isoroas®' ta tar wkm tli® fr«s»ar« mm 
r®tm®®t to 2. ta@& of ii«r#ffigf InpIow at«®.^ lii®ri@ w&f 1® ea^ la to­
ot %• assaala^  tfeat tli® fir8t-»«atlo»«t faotor was the 
4«t«s»£Ki»g ©»® In mim Tm0»* Thm teer®as® im yield ©f tar^  
tm® to tfc® "botter r^ oml of ^ ® mpors wo^ t @®rtatol|' fe® 
ator® froBomoot mm. mat tam»®t % t^ ® lonerlag of lotlla« 
foimt at tfei® slt.^ t -mmmMrn ffl^ ® ,p«aAml tm@r®as® Is tistlllat® 
r®«sl%laf froM a tmm&it &mmmm im %« 
« -• 
t# 3P««lt 'fa?©® tb® liiw©y«i heilimg i©Sats mA t® 
a&wm txtffB'l i»«r«s®t spt-et @f mp®* Fftasml. ,r«a®©a 
f9S> "&# pr#ssmr@ feat 
%«l»w i im^ ta is mtlier t® en tMs ¥asis, 
It ffil^ t %« fostmlat«t t^ t ®f tk« initial w©-
4m@t« 0f- tfee t#©©af#siti©a at T®:ry 3.#* iy®ssit3?®8 ms , . 
m tl»&t t«@#i^ ©siti#m t© %m 
was a®t ®tt&is«i.# 
It 18 i»t«r»sti»t t© ©«#«* tfc#. yt»its ©f tw ®>tRi»«i. 
ia til® fr®#«st 8111% witli t&tts® @f aillips, fast i®as iSf 
&® ji#lt of wmt tM? 4a the t2r®-#tat «a^ e^ i»tmts ., 
was l.f»f ptr «»at {Mst» .rr«R»»iri«t il,ptial ftoil,® fkililfg 
amt its® ,ii#l f.#r ««t iOJmli Ifgais at 
IS »« ©f m®wm^  sressaie#. ®«w»¥#r., tli« ligsis -os^ oi. 
im ®3r#s#Bt #^ts'®s®at®t %.§ "gm' ®f %lm 
®®m«t&lls»# wlill# Ifeat mt fbillifs i fti* ®#st 
#f t&« O0«®@%0., ¥®«k»@# ®f ,iiiX4®i* «<mtitiaas @f #xfera#ti0a. 
ji#lfts #f tar, %a8#t « tl« ©rtgisal irsw »at#riftl is 
thum l.ff @«»t Claais #ir«-t»i«t ®©»®tftlfcs} i» t&« ii?#fi®iit 
stuSy aaA l.,41 p«r ®«*it Ctesis im Ifeillips* ®igi«3ri-
®<^ t». The fft®t ^ tot ihm yi®M® e,m m aiff®y®at whrn %&«®t 
®a tfe# lig»ia mmm t® thmt tli® ligaim ®t t&® mm 
mtsrial wM@li mm^  4»®ti® #©iAitiws tm its .r®-
ao-r&l i® »@a®it®mlly Ailf®r®mt fif@» tfcat i®ii®k ®@M8 ©mt witli 
relatively »ilt ®xt2?a®tiw @«»iiti®ms» %i» w®.® ®1®® slism 
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"bf Mlliis {a®) la m %h.» 
®f Mg»i» fros 
t. 8#«i?©8ttl#m &t 'taar* #f tit® %m imt# 
its at^ er ©Imsse® ef Mas  ^pr#--
•itms ll^ ia sa@#®gfst'"r« wilOi 
.s©tlm ^ t©&r'b:o»at# TOlmtl-m #©4t-« s©l,mtio». 
wtir# «ft©8@t to 4ias«:lw t&® asiiit- a»t fe-i'tless, 
Tmwmtlweljrn «at ik«ii«rls w«a?» rteQWifeft % 
@f ©Mi. fit® ,ims®lmM® t« 
mainiag tTQm ths ®acl»®ti®»® irss ©laiis-e^. m ,t». 
ais ®f gs"v« i» sm® #®»®® "re^f f«r««atag®« 
©f p&«a®l8j I&tllip® CSf) «m«fl® femt that S i®!* ©®at ®f 
th® t«r .fjpt* Ms 4«stim®ttT« ttsttllstlom ®3ci.®3Pi»«ts at 
6ta©sfli«:rl© fie«s®i»® was iaseMM® i» i»ti« M.®ar%®«»t» 
»®lmti®m stlmM® tm m&imi 1® thus 
if«l©rt®4. i^Rt tk® tsr @«t»lm®4. -S4 €«»t ®f 
Im stwijlmg t»3? fafon tkm l®w t®®t®mtw® eai%©»i0®tl®ii „ 
&t «0al,. .liergim (fi| ^®.t m&iws ^ troicit® •®s:tm®ti0ms 
®.f th® tar tS»®®lY®t m©t -cmly limt al®© ©o».sia®ra'ble 
&mmmts ef #tfe«r ®|jt8S®8 #f itoisii, ^fe®m s®fiurat«A 
3ry®a t&e w®^® ®ati»1^ ,4ms@3.m"fel® is «a«»tl® ^lmti®a,. 
S® f&m& tismt ©»e of tii® l®8t s«tfe®&s ©f s®fii.mtiag tlt®8« 
fk«at®-»®lmM« swfemts trm ^ ® jlieiwls was ly tlie ms® ®f 
^®am»ti® s@tm aatmrotst witk s&lt,. a mmiimt ®xt»et« 
tfe® M®t®aA of th® &Ti.Smm^ atme^tms s®lmti©a of 
ao&ivm fe^trexit®. fk® ,ib®mt®-»©lmM« aa.t®i'ial» tb.®m 
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«Btl«s8 it was pwmmt a formtt iflii@li ms 
tiftieult to l3f@aX mf,. «^s#l .«0ltiti©a was 
s@itlfi«4, «4 tti# -saa 
i§) 'fh^  mmtml tar m® «l@iast#t % 4iff«rta®»,. .m© 
.att®mft %«img sai.# t® ta«ttti«s ef tl^ @ 
«®lmll# t&r l>«eaits® ©f tli® 
@f 8«faratt3it th»« 
'fb9 tar fr« emM ®f rms TII t® Xfl» Is^ lmaif®, ms 
aa»lfE®& ^  tfe® a^ ®Te fros^ mr®,, r»iPilts ar® r®@©ri«t 
im' tall® M* ®^ ftr ®®»t ®#afo»iti««t #f tli® tar bas 
®al®mlat®t Mth ©a tk©' Mmts @f' tli® §mi.0 w®t ti^  m tli® 
of til® oriflial ®'y®a<*.tri®i. ll,salm# ft® tar tm ®a®li 
®»s® ®0Btaiii»fi spa® mt®r#, Wt 'ttls ms-.aot i.®t#ralmed tm 
Mall sml® rfflis» It is mm &at tM ®f pfemsls 
im®r®«®s -witls t@@r®itsimt fr®s.siir®,, t&itt t&@ f®r®f«taf® ®f 
»OT.t»al tar first ls®r@s.s«s ®at tb» f^ l® @ff wltli d®®r®a»iiic 
pr®s»ar®, ant tJiat the f®rf®»t®«®- 0f s@ii.s remims 
®mstmt» fr®a Wie stMlf®.lmt @f' ^ hm&t ir©dm@tiom it apfear® 
atT®Btaf®oms t® 4®»®as®' l^ e pr®»®ttr® &® »a®h as f®ssi%l«» 
til® jieX& of fk&m®!® ®ontiJi««8 t© imtre&s® at T®ify lew 
fr®8mire®» t®^ it® tfe® tr©f is total taap' yi»l&. Bt® ji®lt ef 
pli®»©l® is al»a Aow& grapfclmlly ia Fi^ r®- '9,' 
la Tl®w of ratt®r Imrg® tiff®r®it@® fe«twi« t&® a®@mt 
©f :pfe«®el® o%s®rf®t lAm tM® ®«msti#»%ri'»« r®®f«at i® ml^  
.stttmt®4 tm ti*« msml »msti® seluti®®., it i« trofeaM® 
tteat a®.at ®f t&® Talm®# for t&® fi®M ©f flt«a&ls im t&e lit-
eratmr® ar® ®»stt8'rallj liigfaer tl^  thm trw mlm«»,* tkm 
«• 3.0i! «• 
fAMM- M 
©f tow Wmwmemm m f& 
"" s • 
I A%&^Xutmt l'®g ©eiit Ooapositlom ' 
Jlre-®iwyp»{. l^ aia'Baals QTsa-Cgiea. l.i«.Sii' 
• Mmt (iaelies 'I ~T" ' HwKli t 1 
go«t lg«) Wm fm 1 
Mt' t»g; f.l . .aS.4.,. . x a  ^  10.4 4.i-^ 
X9 t.i 8.f ft.0 X,4 . xia ^•J© 
t.® f».g se.Q •7.6 • •' 13.4 l.S 
Mil 4,.® , S#8 m*o. . l.S S..S 
m- If.© M.O 4t*0 41,© i..4 fa i*t 
XII ©•0 4.S f©,©. ii.4. •0.f S.f 
M lf*0 11, g if..O m.s ^ l.l . S,.4 4,? 
z £i.O lO.f m.i l.i • f.# i.,® 
fill CAtaos, )12«f 4t,f S7.9 i.i i.*f 4*4 
§ 
I 
•o 
"HI 
<d 
1  
I $ 
! »• 
m 
S 
t 
1 1  
I 
i  
I  
I  
€  ^  
1 1  
s 
I 
i I s 
§ 
I I  
i 
H # 
I 
5 
'im 
fmw MI 
©f gewtml 'Slsis •<&£ 'Ijlgatas 
?ir#8siE^  'i Ti'tli. liisBtaa?' 
Mlpia #f ' t  ^ t Mt "^ ' ' 
iyg«t iSMm fe, hl>ij8tillat«8 fari Baa* 8 
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f 11.1 If .4 44*4 ii..t S.-fS 
If.f 4i,..l Jl8.i f.f 
COj f M»S Bl.t ii.f lg.4 f.i 
Sssaatall: 
MtkBli Mms* If*© St»I S.f 
altoll S»S M,i If.i st.o !§•§ 
&«• ligBim gsf® 'tk# yielt ®f tar ©f nt 
tet t&i ^ i©M ®f ms -«%11I 
ttet tmm tto -©©fmstitlk l&is wms tfa® ®s«« 
el®#3rr«t Im wlii A l©w«lBg Imme^  tk# yi®2A ®f 
t«r» 
•If tM ji&Mm 9t fk#a®ls fwm 41fftr«st lt@sla» -ar® 
m the tesis ©f -tfc® mw «tt:i?ial.,. Ii©w#ir®y» 
tii« ©i^ « is ©haa^ eft. Hiil® m «m#t A®*® wri*® m 
f«r@®®tagt ®f th® ©ifigiml weet ttet %m%aa©l aiA 
®ar"b®a ti®3clt« ll^ dm r®fy«s«»t®t,*, m me^  %« mt# 1^  
tliat •&« t® @®at ©f tk« 
t©t«3. ia the w®ot .ES t#!- #«mt 
•@f t&« @rigt»al iMist m Msls 
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i» th.® @ol«M Ig- 'alos© esatrol ©f th,# ©it® 
.frft«%ioas w®3?@ #0rif@SfS3ftiiiig as ms pos®i1»l# 
t@ tM i©rti»a8 ef tli® «arr»s. 
411 f»«-li@»ti©3aji W0m mt»s,fli®r4© 
fymetie»sti$n ef f&e imm tit# lm§® ssal® 
t©sti?ttatlv« mt at If lm^ «s «f a»y#Biy 
wft8 mt%%w &i» tm wmm 
w®t# ©emtalBlug W p#ir mmt mt«r Cw®t sa 4®t#3?ata®4 
la th® f® Hewing f»«tt0mti©«s 14 ®f, 
til® ®T«-»tM©a. llgnisi til# a»f tier t%as r«'fr®iE#»-l®A lt.»g f#3r 
®«st ®f tli« @Tea-&ri®t lipiis.* la J. t.^ r 
was girm a® pyetr®«.t»®st. 2a 1 tli# tar ma 
l>r®tl®till®4. la « ASstilliag flaA heimg 
•fm®ti®®at®t* y©r famttloimtiw & tit® fifeeaela w«r® #aEtm®t«t 
fr&m til® ®f^ ® tar a# f®2,l®w#i M§$ guemim ©f 1&@ ®iroi® wet t&w 
w&m ttst®lir®4 ia m «^ ftl -of %#«8«®® mA ^ r&«tet 
sm#®«it@iir®ly wi-^ t 10 f#r «i®f 1^ 4reAl®3?l® a@it, 10' pmr ^ mt 
sodiTM. liiearl^ QSEt®,,. 10 pmr t®»t s®4iiiii lijt^ xi&e mt«pat«4 with 
m&Mm '©lilQ-PlAe., t&® a-@li «»A s©ftl«i lli®ifcr%®»at» 
#3s:t3?a®tg w«?e w«sli«4 irttii %#»»«»« «i %&«»« wasltisgs w®f« 
ata«-t t© tfe® 3?®.sitml ©f t» l»f@3r# tfc® ®ll»li®® 
®3:tra®ti«ft». fb^  a-JLteslla® «stim®t# w»!r® ®©ii'liiB#i saft tti® ^ ©^1» 
w®3f« i»«e®T®r®t %y a®itifi@»ti©» witM tS @®at ^ ilfwt® ®#it. 
•fli® '©jntt® j^ «»#l® %hwm ®%t&-im®4 w®*-® 4tstlll®4, witksmt 
fm®ti<mati©» 'fe»f®-:r« %®.iaf iat® tli® fipa®ti®3mtiji««' 
@®liWB* 5fe-® fe^ ijp©@iiloi'i« a®i4 was itii.® ajytealim® with 
# 
H 
m 
m H 
m 
I#* 
*sf js* ® 
H 
•* Pi 
*i IS 
f* 13 
0 & |wl 
# O" 
# 
4 # 
pt |rf» 
tt 0 p © 
• # c# 
i. p pt 
el* p 
«t 0 
H 
p* 
© 
« la 
tt a 
4 
•S" 
•© 
# 3 
w p 
H 
& 
H 
19 
O 
H 
© 
n 
taf' 
P' 
@ 
& 
m. I* 
1^  m 
» »• 
<9 • 11 
«•• .  ^t*. 0 
I s 
m ¥* 
W 
H 
& H 
©* H" 
*% 
H P 
ii>)» 
<*% 
H 
• ©  
•Sf' # 
H"' 
*i 
m p H 
m 
|..,^it 
w 
«»> 
» 
© f4 
# 
«•" 
« 
It 
tM p. 
»• « # «3 
» •*! 
# 
$ 
N I**)'' # H 
@ i<% 
# 
«» 0 fi 
P 
«•• p(* 
»•— it 
# 
«•• 
P» # 
0 
M 
@ 
H 
f ;i 
« 
ef 
£S 
I & 
ef' 
& 
m 
*i 
m 
# 
»% p 
.|A 
iMt* s*™
o 
•tf. 
m 
#• 
m 
w 
3  ^
•t 'Pp  ^
if* 
•® »*• 
..!*• S 
®. 
•j^wlt 
§ & 
P 
Cf 9 
.p 
es*' 
1^. 
•iy 
«» O P» J* 
P* 
o 
MK 
#' 
» e 
P 
•€^  
» 
itiih wr 
s 
I 
fi 1^8 
t 0 
iS 
|.,-ifte 
*3f 
P 
I® 
•® 
«ll 
m ef 
ImAI 
o p» 
o 4 
«»• •* 
pt) 
SK & 
IL M gr p» 
m m pt m 
IN* & '0 
Pi &#' -i^ 
' -M 
M 'H 
'pti 
il 
p 
Pi # t* 
W 
M 
. W> 
•# 
H ft ij a s 
 ^1 # ^
- « ?  
i 5. 
 ^I 
^•ife-
4  ^  
m » 
m 
»"• • 
was a® &t ligfet ©r aat«iitl ®f ai^  
fciat^  A smm&ry @f *h« rmmmw of iP ^ et® im 
faMt Xflll. a® -nmrntm #f tte® '©y^ ® t«p,- tli« try 
t® til® fm®ti©M.tiaf ®^ «5h®»@ii® tistillst®* 
(i^ i@li is tt.® Aistiilat® ©ItmiB®!, ate@v« liE®S), th® r«si4m« 
i» tM® still k«ttl®, 1©88 i» •fe^ #'f»®ti«&ti®m ar® 
sfeem 10til is wsiifcts Mi. la pej?@©»tsg®8 m tli® tesis ®f tbe 
4^  «yai« tar* Sim®® tli» em&.» tar «®atata#ft IS fex* ®eHt 
i»t«r tlier® i»r« ®»mt8 ®t mt®r in t&® aatsrials 
mt tfe® «i®r»ti©m»,, ¥«* -fees® liair® %®@a ^ fetmsted f&v 
tmrf«®®s of ©#«i»ris©a» 
fiKts. mm ' 
s Crttt® f&3 
t (tryl 
ft Sl^ irg® t@ 
s^ oliwi C4») 
iBiensli® J 
iSistillat® t 
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lesitiit 1 lf@a® 
IF®# |i 1 p t Qm&rnt P 1 ®^ -8i -t' ^  1 t P 
A Mm 100 100,0 lit §©•.1 m Si.,g 41 If.f 
1 lES lio 104 Si^ .t if iS«i 1^1 •• i.i If.t 
ifi 100 ma 4f..# Si li i.4 IS.® l?.i 
Iff 100 Iff 1©©.0 Ifl is.f It 6.0 16 8.1 
(All f®r®«t»t»s »• « th® "basis ©f Ito® t»y ®imt« tsr#) 
It is s®«m tifeat t&# t3p«ti»tillatiQii witkfut :f^ ©ti®»ati» 
Cfrastiomstiom B) ia^ @r®»s®4 tli® yi®M ©f tM« pM®ii®li@ 4is-
till&t® al«®®t S per ®«t. C^ a-si® taff ®rai.« tar)* leferring 
t© Figar® 10, it is »®«a tfemt tMs is tm® im lart® fart t® tli® 
f&®t t&at t«®©ap©siti0m s«t in «arli®r im tii® f».@tio»Bti©» ©f 
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* f* K '^ ••5 
- lit -
thm ©rui® tar A) tliaa in that ©f th® pr«-
•Aiatillet tar (tr&mtim&ttm. 1|. '^ s- tar hmgm t# t»-
®#ap®8t mt & Tmf©r tt»p»mtmr« «f and a k«ttl« 
t#af«ratw» ©f ilS®6, wl:tr«®s th« ir«fti8tlll®t tm to 
© i.«®©ai»®8© at a mfsr t«»i«»tmr© #f Mi' i aal.ft Jc9ttl® 
tei®«ratmr« of i^ C. -ffe# r#«®T®rr ©^  tli«»®li© Atstillat© 
tmm th®' «*tra@ti^  em&. fr^ iat411^ «4 iite,«©l8 ifretetionjatl^ m 'S) 
wa«'s©ii«ii^ t .f©©r#r that ®f first tm tm®ti.m^ tim»'m 
ffels my 1® ©a^ lai»«t is jart ^  tfc# ,fr«a.t«r l®®® ©f mteri&l 
&m t@ i»@©®^ l@t® .©3ct^ ra©ti«i, a#:@feaai@al l©.ss«s, «ti-# It 
J-
is al.@® feasiM# tliat ••th» ^ ®m3S® tlstillst«» @f fr&©ti®i-
fttioms 4 iisi. B #atm.|ii^  sii%»st@B#®'g ©tM®r tlmm Mt 
till# s#«»s mlik«.ly %®«ams# ©f tM# ©.iail^ ri^  Im ir©f®rtt«» 
©f Hi® f»&@ti®ss ©f tl# «a:tra#t«t .Mtt ©rai.® tar. 
i^ rlMsi?»©r«, r©ii#t ®2i5#rl««Bts m t%.9 atmtral f©rtl©»® ©f ia&.« 
tar .lsii@at«A that emtmimmi. mx$- littl® »terial 
%©iliEf Im tk® pfc«ali© r®^ * Ik® 1©®»«« w«r» rather lar®» 
fe«@am^  m® »t«rial li®14 mf ta tfes ©©Imwi fas^ tag af%«r tit® 
fra®tlQ»ati©a «as sot mmm$. femt Imtlmiet la tk® l©ss»«« 
a®s® r®-siat® ©a tfe® mmwmwf ©f tstal fMs@ls fr®a 
tar eli®©lE tl.® ajftaly®®® mt® tm® @am@ti,®«feria« ®3Etra.®ti©» 
astliot fmit® w®ll« ]fef«rri»g t© Fiimr® t,» It 4® ««®m that 
st a -fre^ 'smr® ©f Wf ©f i»r«iry a^ stlmt® C th® tr®»sar® 
q£ tfe® lar«® s@al® rmmt tli® t«r ®o»t^ .a®4 a^ ut m par '©eat 
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## iifai# Ligals f«- Claa A) 
•• ' ^ s' • ; tgf 'fieit 
i^i@ti©a's tai« • i Kali s 
falling s 
at (®C.)t 
. t 
dry 
tar 
:.©f#m-tyiMsw®a»trl«t.i ehi#f 
18i l.MOi 14,t l.tt o.isi lto,»ii©l 
191 l.iSfi •S^ f 0.®i 0.083 
mi l.ilfi $A t.fi ©.QfS 
Em I.SEIO ta •0.:«g • to.isiiijl 
mM l.StiO $a t.Sf 0.0'€f f,i aqrltaol 
BB2 l..SlfS 4,f 0,057 Cftosol 
l.Slfi f.g 0,088 
fetal YUM . w.s i.if 0.61? 
- Hi 
TiMM EE' 
©f M^alm (Mxm M) 
I t' T&t &m% Yiml^  '' s 
?r»@tio»sl©fm©tiT#s maias msls t Kili s 
I, Iii|s* s i.Tf i®Tsii«dri«ai9ir®a-4rt®4f 
at I tRg I I gtal.l:g' i;C&m8tttm<igat 
18t 1.U22 .f.S O.IM fliftn©! 
ISf 1*M0B •4.0- 0.4f • 0,049 o-Gr®sol 
201 i.moo 10..4 1.27 0.127 f»0r0S©l 
Bm i.igfo #.4 O.fS 0,078 
Eli i..§il© i.i G,m- 0.068 S,i arltaol 
g.gs l.sgf0 #.ss ©•OSS ei"»©sol 
E4S- l»S4St It.t i.ii •0.14€ • 
festal Timt iS.I «*f4 t»if4 
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MMm tM • 
M^ m f« (Wmi ©)• 
Fraetlotti l«f raetlveTlESiE SHs 1 Kifi t 
%®tliag i 
at 
Index 
4^  
s dry 
1 
:oTen-dri©dto*« trlsdi C&ltf 
: lignln s stallfes-, j ©®astitu®at 
im Sellt i.i • Q.m . 0.®i4 
If 3. 1.840f 1.1 O.IS O.OIS • 0-f^ «S©l 
£01 i.iifi f..8 O.M 0.034 f-Sr®®®l 
,EOi l.iSfE 4,.S 0.Sg 0*.§©2. Soaiaool 
Mm l.§i4S 1.4 O.lf 9.01f 
tis i.giao S.S o,is o.oss S,® x^ lm©l 
tao l.iTO l.f o.gl O-OSl Qrem®! 
gg® l..Sg9-f £•» ©•014 
B» • l.i^ O t..» O.QM 
MO la: ©•li • ©.•#1» 
Mf l.S42.g s..t O.If ' o»oif ' • 
Ti®m S»ff 0»Sif 
• lif -
my ai^  h&m frtaemt ia aaomts 
tm t© ¥0 out Alitla@tl|', tot tli« siiairf 
ir#®!:# i» the emrr#s iaa.i»t« tMt f«w irotli «®»p©m&s w#r# 
pmmmt im spta?®@iaM« im th® a&jQ-ritr ®f .@as@6. All 
0f tb® trmtimm w%m §o®l#t t@ -tO**C ia m attampt ta fw&mm 
tkeffl, %mt 1» it0st mmm & glass ®ir wrj iris#@ms mass was 
irM®li ©©nil. »©t l»« @ffgtalliz®A. Wqt mmpBXtnm.f 
fa^ l0 mi slew® til® leiliBi leints ssni. iaa.l®«« 
of tlie ©0«ii033. fhmels ia th® ^ ollisg Tm&B stu4l«4* 
Siat® iSi® f.rs®ti©as fr#a Isa G (®xtra®t«t phftii®!©) s®®a®t 
mor® fmy® tli©s® of laa-s 1. »»!. 1,, %h^  wmr^  mB®t ®3E-
©lusiT®lj for -yi® ®li®ai®at i&«»tlfi#&tloa w©Fk, th® t®tail» 
©f wMsli ar® 4®seri¥®t as felldwss 
f&® frmQtlm 'b&iltm at 18f®i was solift at ir®oa teafera-
tux® aad c^tw®d tlie olisraet®yisti® ©rjstal struotuf® of pli«ii®l. 
It ®«lt®t at SS®e. k nitm A«riTatlf® ms frtf-ai-et a®®oi«i.ing 
to Eallil:,<Mi*s p3TO#®t-ox« (ft) wiii^  »tlt®& at -* Igg.i®© 
®f fieri® &®it • ffa® frnttioa was tfe®r«f®3f« 
pli®m®l. 
Si® f»®tioa 'beilimg «t If 1^ 0 was ®»all mA tM®r®for® 
a®t T@T^  imi*®. A ft era t® was pi'«p«®a. irtiish a®St«t at S? -
8a®0 ta.f. ©f tfe® fitrat® ©f ®-©r®sol - S8®e). tBM® fra®tioa 
tli«r®f®r® @oiita.i»eA ®~®r®®ol. 
fli®^ .fm«ti®m %©ilimg at 8O1®0 as asylomtetie a®it 
rnmlUm at im»m2^ Q im»3* tn® a^ lwa@®ti@ s®it sf 
f-©r«#®l s lM-lSiOe)» fli® frattiom th«r«f@r® @®a®ist«4 
- u% 
yyyf 
i» -^ TS-m mt 
trnmrnmrng fetltig 
l.P» I®fmstii« 
m^ rn 
mrnoi. MM i^ um ui®i 
C©-t»sol IfO.S l.i4? 
4-«®Wl]^ «a®l {f-#»sol) ica^ l 1.S40 
g-a®t]b^ lp&«©l |a-®3f«sol 20g.8 i»S40 
2-a«tM©aQn&«©l Cfoalaeol) 205,1 
207 «S 
C3^ 1«i®13 ill*i 
2»S-tlm«^ l.fM»ol Ci^ l.«<il.| fll.i 
g,S-41«e«^ J.fEea©l B%M 
m»'9^ Xphm&X 214 
2,i-4tiietli;;^ lph#»#l iw^ Xmml} MM 
p->#^ l^phenol tlf 
S,,i-44ji®13^ 1fli«m©l tli,S 
4*Biethylph®aol (crtosii) i21»S l#iS? 
f ,4-iis«t%lpli«aol (xylenol) ttS.l 
l-aetl3jl» i-isoprepylpheiiol 22$ l.i21i 
4«ffie13iyl, i-is®prop3rlph@tiol 22f l.iBM 
g-*®0thyl» i-lsopropylphesol 2S3.#i 
l-methyl-S-isspropylphenol {mrmmml} 2if.f l.i24 
1-2 (eat««b@3.J Mft 
1*S C tats^ ol) Mi 
1-Iiy4y®3gr» 4-i»^ l]^ «®l i hoao^ at®A®! )IS2 I • S42S . C f4f) 
mmmi til i.mm c m®) 
|»0«ai®s@l ISf,S l.iiso 
- nt -
fli« frtk&iim at iOi^ C a 
Ifiia©!'!. «8t®r wliiA s@lt®4 at 14^ 3.41®g Ci^ * ©f tti® 
l*5-4i»it¥6 %«jig©yl m%®s' ©f ptai»t©l. • It als® 
gmr0 m fl«a.t® at Sf-^ SS^ f (a#f* tfee flerat# ©f 
gaaia®©! m iS®8)« fh« fsm©ti#» ms tli®r»f©y« 
a# f j^ ®tl®a at l»S. a r®fim«tiT# • iatex 
of It ms .iaimil is a»i»t »®t fti^ r pmr#* 
Am &sjl.@^ a#®ti@ «.®it ®f tteis aelt#t iii«rpl|' at 
fS®© aft#!- fy#a mtmr »M p&tmXmm «t&«ir» 
•3&®' ,fm®ti®a was m®t ,fiart^ «3? itaatifiiit. 
fte.® f»®tio» "betliag mt ®©ataim»t m®i*® 
tfeaa ®a® e®a®®mt.* »© »iltSas i..,S-4iatt3?@ hmz^ X 
®st«r ®®ml&' 'b® ®^ t«im#t, its »l,tiag fol»t iB®r«aslmg. trm 
ft® ©a i»@]pa.t«t 2'«©»|'gtalll«»ti®m fitja ©'feia©!, 
lysft l®w«T®3r, a mmll mm^ t &t 
& hmme Aeriratlre ms i.s®la,t®t mlf&S. at . 
Ifi0®6 whli®i 4a4i®at«s t&at ms iif®se»t (a*!* ®f 
tk# trlte®B • AmimMm ®f • 3.ig«i®:05* fk« @tli«r 
®®»8tlt«®Kt ®r 0®iistitm®ats @f tlila tm@Mm w$m 
©tte«r .isQa«yi® sM®® tfe«r® ar® sa<^  @®a-
peimt® ia tfels 'r®it©». 
Ki® «all h&ilimg mt tl#e «®»talaet «®©s®l 
sia«» m ai^ l«3^ a®®ti® a®14 ir®i«f®t fi'®® it m«3.t«t stoarfli^  
at S#© ®f tto.® a^ 3l®^ a®®tl® aftit ®f @1?®®«®1 » S4«85®CI) 
 ^a m%t^  at §?% C»,5* ®f tls ptftfat® ©f @w9&ml 
a 
« 110 * 
a® ftt m 
aclt »«ltiag St It me »ot fartlitr ia«iitift#t« 
•fh® hQilimg mt g4f®e m 
wMsk selttA at aft»r 
A l>#sa®jl @®t®r .aeltei. at, 
lSf-l$#§.» S© tedwa tii«©l eiialA %« f®mt fteriTatlirts 
©f tii«^  eliam«t#rlst4#s smM was m% fwpthm 
fhm jrielis ®f t&® ¥arl#ms as gtren ia tables fl, 
fll, -siiit fill ar# ©s l«sis ©f tli® 
tar* th# ©ve»-4ifiet li^ la* .»ft ©"f#a-Cri#t ©earast&llES., 
mSSMiisg a jtslt ®f M •g«-s* «#itt of w@t t&r fr®» tMe li^ im aai. 
a, 2ri«14 ©f 10 f«r @®»% ©'wm-S.ri®!. li^ ta tmm •&» ovTO»tri«& 
®©mst&ll:8» 1^ ®a@ flgafts mm tm a tistillattem frtssw# ,©f 
If of m&rmx^  tli« yield of tar asd i^ b@Bols 
w©ml& ^  fir#a &> fmmm tistillati®m 
(»®® f&W® 2I?|, 
0©iifaiplag tlfcts® r@salt» wi.tli tfefjs# #f .Ifeillips Gt®ss 
est I itti® iA«iti#i®4 8«T«f«l fhiiiols i» lig^ la tsr# it i« 
©la#nF®t tfeat all #f th# ®«f®m4s t&@y f@tmt, wltli tli®' 
«3E@®iti0m @f 'a^ freji'l »st 
¥«»««»•,. wmrm- t» th® i2?®s««t IMlMts . 
ant ^ #s s®farfct^ ®t tli® fkioi#!!® mm^ mxi&B fr« tar % 
allmliB® «3ctim®ti©a,, .st®a« tl»tillati#a ®f tli® ®if^ ® fli®a@l.®, 
9f th® i^ rttom imt# solid aad Itt'^ it 
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for til® fm3?p©s#«. 
It l8 msaiali;^  a®.saa@4 tk&% tli» fipiattfal 
&t til® tittlllat® tmm ligalm mm •a@et®m®»»»tliaa®l, 
ipit a®4t. a® a®t&®t f®r i.«%®»alata« 
&®®t0ii® ta tfe® ttgtillftt® im Ir iM^ t^ rm mmtim 
tkat mstt tm m&%'imml %m 
msmslli' m»th&ig^ X sat that m»®i f®? &e®ti® a®ift 
is ®f til® tisti-Hat# wttl aUsmll (8?). 
®bt«st tlir®® #©ap®m4s hmm s®t %««» t»anitita%iiNi.l;r 
tT<&& til® hmmmt, #f -Wl® jreTiems Im-
ir®stl^ t®2rs, St® ms»3. yteM ®f aeetsa® t-efsftet i» tite 
Tmmm» ttm. ©.10 f«y ®@mt t® O.tO i®r «®at (feasis 
iiipl»| f®r aHimii fmiag Mgaiii, 
aitli©m#. aililps (if) f®m4 as Mffe as i«0 i«r ®«iit tm 
fi: fer @»at ligmia, Fof §..0f fer ®s»t %® 
l»f p®r seat iTmrnim k&ir® 1®« r®t®a?t®4» 0*.f0 per 
®®a% titiag- m ttir®mg® fi«»« f©^  allitli, ft f®r ®«iit uolfart®, 
ami. •faalag %@ yl®M sf a®®ti® a®i4 
2^ M3^ e fy®a O.Oi p®2p @®iit t# 0».tO f®r s«at 
gaai. 0,9 pel- ®©itt %© i«r ®TOt fer tfe® J"naimg 
lt,^ lii asi4 ft i«r ®»ii:t. salfarl® ligBte, 
Im ©3Pi.@r t® ®®»fftr® th# fr®s«iit tistillat®® 
wlt& tli®s® ®f jpr«vl®ms i«*®stlfa.t®rs, th® adeems tistil2.at®s 
tT&m t©wt &t til® larg® «®al® distillatl®ss ir«r« «aalrsf®t 
* im " 
melag • th# a#'liiois •pverimnlj insults 
@f th« aaaJti's^ s aip#s ©•gSi i«r m&%$ mthmml, 
O.i® mmti ®i^  a«£t., §»4iS f©r e«at. 
e^m flgi«s if®r« ««»wfeat • tmm -fell©#® srep^ rtet 
ia tb« »@ a .s^ ®pa»ti@a ©f-tl® ®#b-
s.titm«mt« If fi'a@t.i«»®*fel©Eal tlstillstlsa ms f&« 
ti@ti3.1at#g fmm Imi-f® s»l« mas wmm 
tiTi4«t imt© tif@ ant i» tli® ©»• 
witltomt mg aat tl« ©.th«r feaviag m&® 
altelia# wttli »®ttm ^ a*©3Eti#, Im t® eltaia a ©&e@l: ©a 
til® of til® @®1mb f@r m a ©lattrol. 
fmotioa&tlom vmm m$A% of a ©f m«tka®©3,» 
saifi. wat®y Im «omt»., iNirr®«t©»ai«i; to 0.1©'p«r mm% mA 0,ff 
per o«t ilbmml® MgBis) tm tfe# a®@teii# aetkaasl, rt-sipi^ otiT®-
ir. 
fee TmmstXtw ar® s&ow im figwr# Itm ioot s«tarati©a of 
tfe® was e%taim#4 tto.® aTsmii® fl«l& fro® feo"^  
f5pa@tlomtioas ts 0#i4 t#!- ®®st C%a«l® ©•®m«tfi®t llgsalB). 
1 of tfe® &m%mm tos mo^ t aoooapilAot, however# mS. 
on tfe® M.Bis of ©©•iifayigom with tto.® #o»t»X f*i&«tioitati«, it 
@®ji. %« ®o»«lm4®«. tliat •!&#» was less tfeas 0.1© f«s» @«at 
(Itaai® ll^ iaa) sJa®® t&« iaitfal foiling poiais-aai. 
tit® first part® of til® fmotiomtioa ottrf®® 3,1® ©oasi4®ral2y 
to.i^ »r tJaas t&at for tfe® ©ostrol im» Mt®r th®' wator iiai. all 
1b®em r®a©v®4. in tfe® fir«t fmotieaattom <»« fr©tr@atM«t of 
4i«tilist®'jl tM®r® roaaiaeA ittok e. »tll »*omt of Material tm 
- im'* 
ttet it #®mlA »#|i %if farfeli«jr| tlh# 
mmtlm aeit US®#) mi %» sepa»t«4 ia 
tills WW * 
I3ai,i@ifd#r t© tl# a«:lt» th# aJPI^ im® 
fro* th# me®m&, im&ttQimttm .wm satmyattt witk -4i®:Ei.4# 
and the ll%®rat«4, w®r® til.t3?at4«. asat 
#tfe«r;#art2?a«t4oa,, ®©lutiea ms tli«» witfe. 
isaiftii'l© a#ia amt the fr&® mM€a .s®f«rst«4 fr©« g©lmti@m 
t0m 0$km ®3Etra#tl#as# 0thm s&lutim ms- ©©B'®®at3mt«a 
 ^tistillstlea ©f tl# fxt»€t -mtil tl® 
ms S0®C., Ihi# t®t«l ft»mt of ®il riaialmimf sft-©r tli# ®tli«r 
%#•» y®a©Tr©t m» ml^  0*1 ®#Bt C%asis Itgftls.)* It 
wm MmMlXei. im » .flss^ 'i tib# r©s« steadily 
fmm §0^ § t# aimsst all &t tli# ©il %«iag ti®tilla%l«». 
It mj thfet assiat &t it»#ti© &@it Cfe.i#-
lis®©I, p^ emmt m® mmlli tto mint <Q..4iE fer @«t) ^ 
0¥ta.|m#t mm msail «#t&©4 is tli®r#f©r# m0h t©# 
Xt tmsr t^ t- tie. valw® ©ititi®»t 
 ^tte.# ©mst®]^  ^ ©f amlr®te f®:t a®«t©a«,,- a#t&a»©l,. 
&mtl& &M msy ImM. t® #®a»ii.«mljlt em@w wkm- «ffii«t 
t© th® ittmeom® 41®ttll:«.t«# tmm. li^ ia. is 4®mMl«»® 
dm#' t® tbe o-f ast«i.&l»- ®tli#r t&«». ttees® t!ir«« tem-
«titm«Bts Ai^  iat#rf#if« witto tli# »«©*li©ia.8. It Is li^ ly 
tii»t ttmm til# Trmlm## r«®©rft«&. im t&@ lit»»tmf® «® i» 
«y3f©F b««aus» ®f t&is fast. 

#,# of geaidtt#. 
ft® f®ll®wtiig ©i^ siPiiKWts w®.«t f©r tfa® tmrp©s« 
©f t«irtl®plag m mr^ ms. frm «rt©at«®t aresidm® 
©Jf ftHmli IliBla Ai&MJMUm* 
&» HgtMfts 0f Fei' flie air s@tlTati^ , tM 
mrhmimd rmMm mm grm^  t& pass a 50 »®®fe «®r®«a mi. 
plaii®t is m ^ rm -trnM «a® iitel im Aiaasttr^  'f&i® tm"b« ms 
tm »sl#8t©s fftf#? sl»«®t im ® tw® ia«& ir©m pip#. 
Th&.pi^ e was &#»•!#& %j a s«ri«» o-f Itesia WmsTm iaat 
ma whiefc was 
fla#@t ia ©arl*#®, tli# #«& <&t flit %m%«* . Mr wa® 
passtd tli# tm%® at a ,1.®* ^ #1®©!% sat th# t«af®»stm3r« 
was tolt at SS#i tm m &t % h&mt. im, ftai 4 
is, iiAi®fe 4, li©i»e was tM MatiBf ti». mT%m was 
.»t @0€>1®4 in a t#»iit«at»i'» 
fli® mimm etolarlt® •mm @a3»l«t ©nt ia tw® ways. 
Im tb® fli'st, 100 g^ rnm mf ©0.a«A @a3P%o» *®i*® »ise4 wltfe 8f 
o.f jgias ,Q^ &« a^  a®ia. 
Cst^ "ir»,« l.*3.tl mit mllewti ta stasft  ^&a^ s# &« idac-
•H»#.wa« ila@«t im..a mmt l3?©m reteirt luiA Matet sl©wly mtil 
a t«mp®ratmr« ef 4015®® imw at%aiB«&, was «i«® 
&©©1#4, washed wltli m>t%T wtil %hm waAAa«s wwTm- mntwml t« 
litaas, amt t?i«4. 
otli#p a®tl504 ©f sis® tfeloriAt mM-mMm m» t® 
- im' -
a lart# &f mM. sstmra.t«t ®Ss« 
eto#ria.« mlntim. aat t« toat this mA slowlj is smll 
»«ai« a^ a-ferastiT# tlsttiilatim ir#iFt@msly«. 
'fk% te^ era-tef im Tmtm% wmm k«f% l«l®w $iO®§» The 
im tii« mm. %& §0 st'A. wash®!, witli w®.t#r 
•astll Wm »«*« t# lltnas, ant ft3?l«t.« 
yi«li ®f t«r tr&& flti» m®. 
%%tm %m ffetioiis irws. 
1^ .* Qf ttatim#-. f«r© ©f t®sti»g th# • 
eartms w®y® i.s#A., maatJ^ i ii®fl^ l®a® Mu» itt-
s©rftt@m a»a. tAsexftim# 
• f&« "blm# t«8t -mm niJ.® 1>f  tfttiag m sta»ftaf€ 
®®lmti©a ©f Im S »!• 
f t ®  &  t e o - w B ,  i r ® i ^ %  « f ,  m r % m  i m  a ,  t ® f a r a t e r f  
•istoi&iag, ifflt .gslmtlos ^  'wltlitmwiBg a i.r©t •®»t® 
II, s:fot flats# s©Mtl« w&m ai:t»4 mtil' » Mm® @©lo  ^
m@ «fes®r*®t OB til®'spot flat®, 
•fli® i©ii»® t®s% 'Was w-t# Sjgitat^ laNg !• -BOO »«li 
witii 50 al* ©f #»g 1 s#3.utt« Ci» XI5 fei" 3 
aimmt®s» Thm sixtmr® was flltef®!,. tli® first ®©rti®B &i 
thm filtrat® ai©®aa?4ei., aaA aa t®2*tio® of tfe® filtrat# 
titi?&t®& witi. 0«1.1 •aettma ^ i@»alfat« sttlmtioB witli st®r@h 
&3 tto® iatieator* 
Q* Mmmltm* Sb® aeti-rat®!' #ar¥®as fr®s 9®t®«i1 ir®-
fairati®as w®t® t®«t@i tli® tw® »®-lto@a.e %#• ©eaiar® theiir 
- m$ • • 
aa.«©3pfti-r® • -pmm* Tmtm wr# mis© mi.@ m a ®©w®3*0i&l 
©arlJom %4f©tiite©|' m& m &. 
"bmm Mk&T f©T purposes @f •»«isa^ is©a. 
•S&e a*«galt® ©f th» aeth^ 3.«»# %lm© t«-it ar® shorn ia 
f&W# Kill. 
mil,!- .aiii 
®f Mtthylea® MIwb hj A@ttTO$«i. 
Cartoms 
tei feaa®. ©f 'ayi.-
INealBrtKr MethoA ©f Aatlymtioii •. 8og%et mr m* ef 
1 ' JJ.3f • 1 h«mr heati^ - • -•• o,om$ 
i Air - 2. hemr htatiag- o^mm 
4 J.i^  — 4 heiaf»• .h«atiiag o.ogo? 
s, 2aei E - with ©•§Si4 
i •. , 
%ajp©i 
•« ®twtt.Bg with ligaim. 
1Hi 111 i -Ml 
O.Oift 
0.0496 
•It is »®#o thmt 0t tM ©sr'bQB®* th@- ©a® 
with the loBgest h«atiBg ti»® wa® the "best althou^  It was 
a®t a.8 $mi. ms .th# zia© ^ «arh#a» or th® H^ ipodare®. 
a® ®im® #hl©'ytt® • mat® Ifej- startiHg with -l^  
was. better thaa «i® %|.yot«r#©., while the other jsiii® ehl©a*it« 
m,m »«t as'gtet. 
Tkm T^ smltm &f' tt® t®.st. mm mM©m, ia SIf« 
- lit- -
mmM iTTty 
%f AetiTiRf®t a^r%®as 
jssyni trass of l®€ia® 
ftAsertoet f®3r 
&mi of ©itrfec® 
4 Air • 4 hmm o.iii 
S &01g, - ®tartimg witli mrhm 0.266 
$ feSig - startt^  wttli ligal» 0.S11 
o,Bm 
leu® O.MXQ 
mmltm mm, im t&© sea® »m i» tke a©tl3^ 1®i^  Mmir 
teat ttet t&® ms -smierier to tb® 
Bin® «mri0» ©f 
•®l©8« r«8«lts stew tfeat tM@ ©arlsmiatd fro® titif 
teetrmsti-r® aistlllstlem af li^ i» «aii 1« aetivsted to predu®# 
©sriJ'OKS as s©tS. or thm ©©Mne^ etal frodmcts. !aie Kin® 
®lil0yi4® wM®1i .iaw th® lb«®t r»salts, is mm m*-
pemslir® 'thaa the air wtfeei. ef a®tiwtiom, lamt it shomlA tj® 
peasifel® If fartli®:3? »s©»r®li t® lajr®*® tl® t'afeM1?y •of-'-'fto®, &1T 
s@timt«4 t3?o4m@*t sia#® tli® s«s@mt iav®stt^ t|®a was a©t 
«3aia.'aatlT® la so®!®. 
B» m&sti®® f»ii imii um^  
fa?®* ilMlt M^ im 
-at®-
• !©• &tvL^  hm %t#» «R4® ©f %h% ©f slastiw 
fmm alS38.ll li^ is %m, mm hmm. ®mt Im the 
i@al Bi« foll@w4mc. «xpgf3ri»«ts w«r@ mM.& t® tttjuwia®' 
tfee ©fate -teay « ©f It ®®ml4 Im m««t 
iB tfe® fretaratiom of tlasti®s ©f lii.« ®3P 
Br0@gtm3Ni«. St'th %&«• s#»«a.ll«t -©a#-stage m& l5w@*staf» 
li®tfe®4s wr# ms@4 Im as&lwg tli« rftsims, '®i« torm^T Q'om-siats 
©f m«isg an ««ts« aanfflag #mt th® fl.®liyd.rati©m 
«f tli® r#0iii i^t@y "Ih# »aiit4o*. tes %em fli® 
©©agists &t m0:lmg loi «»#gs of tii« flieaoll© mtsrlal, 4#-
li^toatlmg tli® 'r®sia at & hl0. #®apl®tljsf 
th® r«a®tl®a tfa® atAlttim #f 
Im til® «a«-»tfcg# "pmmwM «#isi w«l#it8 #f tlit ffe«s©ll«' 
Bat«rlal .«3®l -^ O f«r- @«at vmm: mtlmxBi. for 2 li®Tsy« 
©T®3P a latk» mttmg 1 ym ««t ®f teemsftt^ ltsstetsramim# 
1ia»#4 m tto# ^ «m#ll® w.t«ri&3, m. a At tlit ena of 
tkt 3r#&.®tl@s til# mig&emB lajef w&s off a»A fmrtlitr t»-
liyijratlom was If kmtlisg tfet iB « «aitTOl 
•pam ©T#!* a ttr®@t flaa© at a t#a®®|patu3e® a®t thmm. 
ws mtll a a«il po-rtloa of th# 
realm m m^ltm* ye®i» was tfeea #o©i«4 m& 
r«ai®f#t f»a tte© «• ft s©lit* 
• mi -
Im tfe® twe-stftf# m.tmrtml wm r«-
fimxti. with ttis of 40 f«y #«kt f®a«ftl4®feyd® f©-|r 
4 lOttTs. to a iriit#r featb, msia# % i@r «»»t «f 1fe®3asa«tfc^ l©a#« 
hmiA m tk# ^ ©a©3.i# «t®.rtal m s ®stm3^ st* f&® 
wat@r l^ ®i» wmm Itoeii f®w«t &tf mA trnthew €®lj4ratlom wft.s 
m Aly#®t flw® 1» aa &mm@l p® 
at a »@t ^ »at«r I&m iS#§, iNisis was e®®l«a. 
t© f0®© syai. was tlwi». ai-t®! t» ®j^ ®sa, 
a%©mt 10 p®3P ®®at of t^ ® wti^ t ®f tite® i^ l«a©l.i@ »at®rtal 1j«ing 
ms«t, Mmting ws at » t®»f®mter« »®t ^ ®at®r 
tfeaa 11§®§ tmtil a «all -ttrtteB ®f tfa® m»%m l®««e %rittl® 
®m ®®®M»g, mmiM. was ®®®1®4 rmmmS. fm& t&® 
IM fy®iai^ i»§ th® a®Mi«e f®wt®»p i© parts ©f «aA 
reslm was %© ia®s & SO slacet witli 
40 farts @f w©®4 fi©^  as a fill.®* :i®t 1 part ®f &®33Mi®tijl-
®»®t«tra«i:tte as a «at&lf ®t» tl® stxt«*® ms ^r@®at im a 
toall alll far »t l®a®t MM m k®mr. 'ftk® fiw»t®rs were tri®i 
at SO®f tm IS ®r slamtes tifflwtlat«l|' %«f®r® 
Mm, &em. iiortl®»8 ®f tk® p@wi®r® w«r# freforoet aisa. 
»©M«t i» a Sarr®r trass at 1S§-M#C mA 8000 
fj^ asmr® f«r 10 itomt®®» to *o®t #a»«8 th.® saigpl®® w®r# 
r«®i»t tmn %%.e a©M wMl# ®ttil list- f&«|' war® i» 
i^ f® ®f a 4t®®* l-l/t lm^ ®s 4» tlaM®t®r. 
a® str®is#tfe ©f tit® sMfl®® was t®8t»4 m a a®ttfi®t 
- 1st -
"miM* The tmntmr h&m a Mm i©w4 w®l.g&t.. 
&l@ wafliJ.l#w«t %® te©f m tfe® ss^ Ms fmn feeigbte 
mhimh m®m %j mm iaA Imemmemtm mtil tk© 
saail# Irolc®* 
tat#r sl»®3Pttt«m wa® iMeralug We mma^ lmm 
i® wat®r at iO®-i tm M U&mm m& 9%mrtimB tfc# Im-
t,m 
!•. ]gy»llaiiia» ftfc# first s®ri®s (s^ t mx-
perimeiit® was mt# to t#st tM# ©f tM® ormt# 
ll^ lm tar aa4 »©» #r %mm fartfi@4 f»(iti©a8 #f it f@r 
mAlmg f.la.stt®s, l«stB8 *•» w.t# fr®a @r®i« It^ lm tar» 
41st,llltt ll®iia tiaf i&iA &mT- th® wsm^  ctf 31^ -
i^ d fr©« a fmetiem Mat %«« iMifiamttt 
fr®» tli® tar ^  @Et»@ti«, -Mi 
frs#ti©msl tlstillRtloa Im tfe* 4 f®®t glass mtwm, ®ils 
last tmmti&m wmm r«ttatll.l«A .t*#4iat©3f %®t®re msimg «m4 
it fealt a It^ t y«ll©w mlmt* It® 'feotiiBC rasag© w®® lSQ^ t0f®^ € 
a»A «®®si»t®& ®f' i&ifa©! aafl. «r®a©Xs» o^r pari®s®s &t 
@@a»arls®m, rmtum w®r® als© »t« fr®* fw® i^ «a©l sat frosi 
® «®a*©r«iit.l ®r®^ lt® a@t4, f»@t4®mati@» imnr® ®f this 
@r®i^ 3.t® 8.®li 1© is ll# 
:|a tit® @a®-®tsge tr®-#®®®, all the r«sia® ir«r® 8®ilt 
®x6«st tfe® -®rm&®. ^  aistillet ll^ aim t» r®sims wM@l wer® 
,l>itA-lik« 4B #@»si.®t«a^ , a® ti»«-gt^ « tr®®®#® 
solit r«stas in mm* mi&lmg t©wters mm- fr®^ r»t 
fTOia tfe® s®lid r®®l»» «3it sas^ l®,® «re »oltet, A saaiiil® ®f 
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appearaa®# tfe® M h&wp Imeifsloa i» watsr. 
'flits® result© tiiat' m. ^§m&. ©r letter thm 
thorn :»te tvm piir® m mmmrelmX «r®Bjrli.© a©i4 ©am 
%«•»&« fir©a liiaim tm if »sefio,i@mt% 
"»• 
p«r£fi@i.# lla.sti«s mi® t&« ®ftt4# «t ligsim 
tsr w®jr« sot as g@#4 mm tto ©tfctrs, freljablx nf tfe© 
prmmm #f @it&«r ii»r®aet®ft i^ #ii©l» &T 
• • #, Plastto^ ® from ©iiill# il.gml» shaai&la, 'fli® |lie»ois amy 
%« s®fan,t@t tli@ a«»ffe®m©lis s©-^ ©imig #f' tlie |.igaia 
tar ^  a is^ msti® «3itra@tl©a fr®€«ss as liitt lb«e» t«s.@iri'b«4 
im th© mm^ Xm m fiemttmmtim mt tfe® lig»im tar. Iii o-rft«r 
to test tli« saitAl^ llitf @f' tfee, t©t«fei jheaell© fraetlom of th« 
t«ir as a flasti® mm- wtttrial, t&erely tiiaimtlsf ftel* 
®t«rl@m« «ff«tts t® ®®ap®m&s» tti«_ 
f0llow4»i- ©-^ r^inaiits sarri®! ®mt, 
fh® Itgftlm. tsr ifciefci was 
s«f»rftt»4 % th« ©austi® @xtm«tl0m B«tfaot ms .me®4.{ it was 
4i8ti:il.«d witli©mt fm®ti®mti®m twieAist#!^  "before mee. fh« 
first series ®£ r©sia® wn mil# tsfe® fr©<i«ss witli 
aiff«r«Bt lemMtkB #f r«a.®ttos ti»-| tfc«s®.sr# &«8l^ i«.t«4 as 
t&« r#®ias» A rtsla wa® «4® ly tk@ sat-stag® f,ro@®8s asd 
is t®si^ aa.t®4 as rests Si@ "6" series &f msims ms 
afA® i» tfe« emstoaary way #x@tpt that t&ey w«r# wa^ #t wil^  
"bmrnmo im a ,s®t«>atoi^ '' "fetfor® tli® fisal 4®h^ Arati©m 
was ®arri«4 ®mt r«8i»® »®r« .m&e fr©a ffaar® 
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.tmM xxvi 
t^ m irat# a@i3^ 1s 
^ •} ' s"' ' •' 
I wmmiMt t(ini3hmm ijilbsoPitloB 
Itsimi Bpo««e» s tla» tC^ st«, ts&mple tm &3^ m s (&t®i.a 
M©m ,t tih0mmi tgh-eaeials .Cgm®»). sttiasliig'^  
A"»3. two-etag# 4 U: 6.9 4 iiVWM 
A*M %w©»stag® S m. 9.0 • ••••' S.5 
— 
4-i tw9»mtmse S m 8.6 6 o^ m 
!•! ©a©-ataf» g..i m lO.t 11 . 2.2g 
e-1 !•§ . m' S»f f 0.30 
c-a $•§ m i»f $ i.ii 
e-t i»i m M.t IS f.OS 
-^1 i -m ** f.t $Z 0.17 
3-1 9a«-8tag« t «H>«K ic.t It O.Of 
B-E 4 10..# 10 4|lw 4Mlr 4M>i)in! 
I>-g 4 10.© ' i C5.4i 
lit# — 8.8 BB 
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with, a ©m«-stag® sat witfe s®»t f&r mmowiMg 
th« mr«a@t#4 pli«B©is fr©* the mmi»,, mile • tfee pretmsts-
is tfe® l»T@stlg»lJl©® *@«lt %© 
f®y fmrp©8«g, m& 'aiiA©mM«t.% *&« t^ r©v®ft* , 
®^mia %» mk®m t» ifi.tli tlastt©# 
sat# frm tli@a©l ant mo tmfalwt 
««|ia»tioa m& «f iai« •$UmelB ar® , 
t» AJtoli lliaitn ^ laatt#® 
Sint«.»« wtr'k has hmm mmvAeM. %m. th® 3.t*#ratw« m 
tfe® frepmratioa @f plasties trm mUtoall^  liialm, m Immti" 
g&tim ©f tisis -was k fm atteatis -wmm sat® %& pp«-
frm ftUteli' liiPiim. fe®.w6- w@r« TO! vei7 sati«faet®iy, 
it ms f©mt Wt* i* A,, tMs that 
a g©©A »o3.4i^  li# wmetiMg 
ailalt li.giilm with. f»r^ Q»l Kftt wsa. A ®f- tfai® tyi# 
of ]plii.8ti# w«ks ami.® If (llg) maAei' the 
sf ,Kr, sat tli#'' amtMijr. Sis results will 
%«• ^®aaf"l2®4 
ae r#sl».s w«r© aa4» *ixia-g aUcali llgnia., 
,slak®4 liJi«, aat.,, is issa® ©as®s» a^rloa llasK in t&» 
pr©f»r fo the ssllt alxtmr# fmrfmi'sl wms ad4«a 
a»4 tfa.« wh0l® aass Ji®mt©a. far tw© la a» oil hmtU at 
a teaferatmi^ - of with aisi®g» %« 
f3PgMlu#ts w«M ha^ pd, ^ rittl# r®siaa« fees® w©r# ari®A »t 
« 140 -
.iO®§ tm M> hmrm aat thm t# pa®# & io 
s©ni«B* w#r« *3.® %j aixlmg tlitse ftaias ia 
m itell aill with' w©®d fl®w, im aaomt «^ psl t® tlit« of 
tJi® li.^ iii la tk# r«sim* &tf8fl«s 'w®» ii®M«t im t&® 0arf#r 
pT#ss at lb jp»©ssiir# iOOO- »s4 at a ®f 
attimt 'fii« miM ms th# pl&mtlm w®r® 
rtsoTei.; a® tests w«r# .«i.® ©s ff^ duttss as 4es#rl%«& 
preirt0fus3^ « 
•faM« Sfll 'itews tilt sa4 frcfertie-s ©f e©a«. 
of th.® %«st plmstles flielr is tmlr mA 
t^®;r if©ul4 1« tm «ay fsopp©.##®* ffaeir water 
is ya.tli«jp «»€ tMs womlt py®lN.%l|' limit tMii' 
apffliestioa t® arti^ l#® ms®4 ia places* plasties 
Jist f©@4 afp#«,»ii©® ssi. t®.©k -& gooH poli^ « ffesj w«rif tar^ ' 
iB ##l®r| tfe#-wi #«r^ s Mft®k Itat %«#» 
w#r# ijlaelE* l«@t plaetit® ifstaiaet tli«i3f g©©4 6|>f#ars®#« 
aft«r tfe# w&t©r ®1i@©i^ ti« t«st* 
fb«®« desalts, altlt©«^' #f a fr®lt»isa^ »st«r®., 
i&ti0&t@ t&at 'tli« alJE»li |.l^ la-»farfai'&l-w®s plaetits 1a&T» 
fi-eaia^ * fit& tmattlmw »s««r«li @©ml4 m4Qti.fet®dl^  
imprsftt* All til® raw sftt^ rlals art e&t.ap as4 tn® pla®ti# 
©Qult fr#"bft%lf 1© sat® tlia® the *ia.«ly-m»®4^  
mnm ixfii 
' - ' "• •• '••••'"" " 9&"''Water • 
I Qt ti taslies iAbsorp-
i ' ' '"V "" :n: " ' ^ ttlOB 
E«0i» 1 M^iaifmrfm'alsWi-ti&t Cat011©tfeMnfc s t#st#r3' s C"lasls 
g&» .sCgB8*h Cj^ gi.1 s.mg.s{gas>l ' leaaplel 
OT6,i g4 m 8 , «..4 0 . li • t.o 
IOT.,4 16 i S.4 0 t .g«s 
OTlB.g B4 is a,4 0 i B.f 
Lff?,4 g4 14 i t,4 2,4 4 S.C5 
OT6.4 m U 6 t.4 B.B 3.0' 
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fii, 
{!> .Mksil lay 1# reTOViiret twom tto® «©&»• #0®!: litmsr 
@f ©©mstaljES % atilag « mmmmm ©f etr^ mg: wt»«ral 
a®ld ant fe®ati»g« fii® «#@sg «o«®ea-li«tlea ii®®#ssa3?j f®r 
li^ ia. presipltatloa ieiesis #11 "Ife® Mai a©ld ms®4 «»t th& 
tiffi® @f 
izi A3J»l.i ligsia pyifarnt f-rea ©©mstallES, % prK^ ljitatiom 
witli aia«ral mcits a&y fra@-lloiiat®A tat® a, flieaoli® tmetlom 
a»t m a®iai® f^ ttioa ^  gii#©®«st'r# trmtmmt ©f its alalia® 
a©li*ti©» witl, mt%om 4i©xi4® s»& a«ia., 
(0) •fh®- ffetaoli® alteli li^ ts frsstios- 1I® fr®@ifitat®4 
fmm mmmtwiXk. iifatr- trmtiMM it with ®s.r%ca» 4i®xi4«« 
la ®i€s^ r to #l>%&iB g®ot filt»tiom of ^ is li^ im^  th® 
itooult %«: frt^ ifitst®! tmm Wm litm»r ^  saaiii# 
al®@fe®l WtIqt t© t&® tiQaclt® tr@ata#st, 
C4) Hi® mlm@w&l a«it aiiA ©»%#» diexlt® fr®eipitati@» fro-
®®ss®a m8®t, ta r#@©v®i* ll^ ia tmm wait® sota llqmm, 
®4« sar¥©s ti®:^ &® fi-eteBa is tli® aor® #t§a@:aii@&3. ©f the tw®, 
Ci) M^im as4 ®aEtifa#t®t trm ®@»8t«i&s 
SQolriiig them witk 1WLta»i-.i!mt®r .»©lmti<ms at t««p«i?a-
tar«a mA ligais @«a %• t^ t^itatiir®ly 
» ,3.4$ •• 
r««©v®r«4 % aistlliimg ®ff th« froa -I e^# mlmkelt^  
tmj6T @f III® ®0©3t Sb® featosaas s&yft sif|p'«gat«t ia 
%hm 
•(S) m® %mta3aol-i?at@3r pr®#«!S» is tli« @toi®at#st of 
alX'tfe© fjr9©®ss#,s sttttiet '©aA it #lw# tii® feigli®st yi®lt ©f 
if} In ©M®r to ©Ititis tti« »xi»a fl®li. ©f tisttllates fi*©;® 
tfee d®stipa®tlT« aiBtlllmtt'QS @f ©©imstallfe alSiali it 
sMmlt to at l««t 40O®0»'' 
(81 fhe »ft3Ki»aa ©f t» wms ©fe*teRtm®4 %t a tlstillatloii 
pi>®&smi:« of S,.i of 
C f) fit® wmsimm yi®lt ©f wfts ®%tAi»®t st a Aistillatioa 
fr®ssnaf® @f B..g ©f m»Tma^  "kmt still l®w®i" -pwemm&mm 
«©mlt ffiv® hi^ ®r ^ @lt®* 
(105 ®a® ffi®tfe@t ®f ^ eattPjg ®ffl4 tk« rat® ©f Iteatimg &a& littl® 
eff®@t ©n til® jt9Mm ©f tl# i.lsttil&ti©» fr©tm@ts. 
(11) Her® tliam lialf ©f thm li^ ia tar ©am 1® f3faeti©mally 
4istill®4., ; ffe® aistills^ l® t®rli©B was i>«©ti@al2^  all f&®aoii® 
aBi. it l©il®t"©T®r': til® »«ie lS0-.t§O®C. 
(IB) ©f til® ©.®ttstitm®mt tli®ii©ls «sr isolatst fi?©a tfei® 
ligsln tsu? Ig- ©ffieitmt fm@ti«ftl tlstillatloa. fees® 
lft®atifi«4 w«r® pli®ii©l» o*«®s©l,, f-®!-®®©!,. gaaia®©!. 
- w -
iW ) aistllMt# ©®stal»et •§»S''f#r &m% a«tfei£yi#l| 
it T^ iy'littl® if a##t©a# ast a«it» 
CM) 'Ife# ©arfeosig^ ft f@sl4tt,«'@»m lb# a«tlTOt®t % the ®li' ml 
«ia® eli3.®rit® «©tto©t», m# latter a®tfe©A giving the 
pr©dm@t@. -flie t«@®3.©yisi^  eai&©ity @f. sta® ©f ft©timt«A 
©wteas ofetaia^ t •©oitpartt with, ©«Kii#r©ial. mstimted 
«ar^ @aa 
(li). PMsti®® 0f tlh® tjf# li« pr«-
faret\fie©» llgsia tar ®» fr@a tli®r«®f. 1^ ® jroimets 
tmm pttrifiet w®r» th# ¥#st ibmt tk©®® ©rttl# 
t®j* a»4 ©r^ # fh®ii©l0 were smdtwMM f©r awig- prnrj©®#®, 
•{16) Plasties aaj frt.i^ st fr@a atllali-ligatm, fttrfwai, 
aaai tir®&. flaetiss &»& fair Mt their r#sist®s@« 
to wattr was met #i®4. &«y Maw tli# stT^ att^  
©f ©l®apn@ss «»t mm #f irepftrfctioa. 
•• 3.48 • 
fill. mmm. 
fto® ®f Itpiis trm CI} 
©t alteii tmm S-©4R stream 
mimTml Ctl of &tMM li^ la trm s®ta 
ItftiGr witfe tittxit#, CSI ®^ a?«®tios ©f 
stalks witli tetwal-wter solmtieas feas stttdi®4* 
fl3r«t tw# mm aAftftsM® %& ffe# ?®@oir©]i^  ©f llpiia 
f:r®a mat# pmif ami faysr »ill litmtrs «»A ©t th© tw@, 
4i©'3d.t® fr©«0s# $m .a»@& th« ,;eh#«i»r« fM« tfciHl fa?©-
©«9S is less tbm. tk@ first tw© aitd it 
giT«s a aaeto Mg^ ®3f f 1®14 
lb© ©f kaa "hmm a$iit.l.«4 fr©a tfee 
p0iBts. of Ti®* 0f a.®stffmetlw tiatiliati©® m& pr#iamti©a, 
of plastl®s. a® oftiaiBi ®®»titioms fof tli« of 
fhOBols froa aUaii li^ ila llf t#stra.ottirt- 4i®tilla-
tiom '«« a t^ psratw# ©f »t 4§O®0 &s M#i a Tttom® 
m is pm©ti©a.2. to attais* ft# li®alm far «Bt 
ligalm' ih.®B®ls w«r® ©arsfal.l.j frattiomally tistiUet im as 
©ffiei^ nt ©oliaiBa &ji4 pli#®©!^  ©-©fasol, p-er©®©!,. gmi®©©!,, , 
S.i-iyltmoi, aaft ©i-©©®©! w©» ti.©mtifi#ft' la.tfe© fraetion®. 
fhm f»©ti©ii.s ^ ©iiiat is tiie wa^ « pra@ti©ailj 
wfe©llj ffe«Roii@, a# «^ ©©m8 tistillat® w&® t&mM. to ©©®- -
taia 0»S4 @«©t ©f ©©tbasol fl»agi8 set ©alj traees 
•• 2,4# «• 
Qf &mtmm wt aetti® a©lt, 
tiastle® ®f tbe tyf# mm piNeiaret 
timm'tM 3.1^ -M tar m& iwm fmeti-oms ®f tt» irotmets m 
.g®®4 as e®wei«i*iiial piasti## »©» etotalseA tmm a ©arefmils^  
fiiflfi:«4 fim#tl6a ®f %h® tm ••imt fr^ dmeta'mre 
p®0r«r, tet satlsfa^ teiy f&w mm^  pmrp&ms» wer# oUtaimai. 
,f3?©a tfe# era&e llgaia to*- m& #rm4# itemnis.. 
flasti®® of til# ligBla*f®Krfttfal-"mi^ a feaw g®®! 
Btremstk amt fair water Tk%j ar« aaieii @k«af.©r 
tfeaa ilasti#s loA #omlA 1^ « salsatitmtat 
for t&«» ta mm^  m&mm 
liO -
ix» ttwm *»»*•» ** «**apw ~ «i» 3*" 
-la©ji^ ©®ms« -C^ m-rt-rliJ^ '• ligftim ia%o »l©©feois,« Oh#®. 
laCmstfl#® 664 CltSlK 
ji0.r® tfeim f© fmr ««t ©f ligRlm %© e^ v«3Pt.«4 
tmt® fow toowm mlmh^ la mi. a h^ irogenatioB 
fr®®®8S,mal»g copt«if-®teeal» @xiA© ®,s a fe® consist &i' IS i@i* mm.t of sttfeaaol tut SO . 
f®r ®«iit of aa al#«liol «at tw© glymlm ar« 
i.®ylvatlv®s of 
AromoTi^ * S* I., KBi Hsr-fem#?, 1* A.. Biliiag food-with 
al®0hol8 mni other r«ai®mts, lad, ifig, Shea, 
It, lgT0-f6 (1926). 
•Of a l&rgm Bmifl'feer of l^ dros^ ll© o®*pomds stm&i#t, . 
Ijixtjl azui w^ l alcohols ar« th« li®st for imlflmg iyip#» 
woot, ®aty lmir« the adfaatag® .©f ©oapletely 
®1®#1¥1» with wmter at th® fmlfing t«ffip#fatmr®s Mt' 
iaiai8@ill« at-rooffi 
AromoTSly, S. I,,' i»t ©©rt»«sf., !• J.« filping with. 
al®oh®lie jaitiri® ®#lt, lat. mg,  ^X4m-34 
iWWf}. 
AiTOMlio sltri© • .asli. giwBs highsr pmlp^  .fields ^ tMs 
at^ eoms mitrl© aold» fh# aeoompo«itio» prodmets »«• !•©-
aoir®A 'hj heatimg th® jmlf with at^ «ous alkali. 
1. 1, 1. ' S#tiiai li,^ e«mlf©iiat®.» tl»' a. Pat®»t 
l,64f»fOf <lte^  1* lfS2|» Orlgisal »©t s®©». Abstracted 
in C. A. 2593 (1932). 
A «olmtio» ©f »0tlw ligR#galfo»tt« i« m©i4tfl®d 
wife, a®®ti© ft@id to giv®. » tomlsg ®oiii#i»d. • 
iSdIastiyia,: M®®^ ®.^  0..» X»®haraai, F. Id&ln aus 
Wlmterr®gg«sstroh« !• aBg®«» @fe«a» SiS-i (IfEl},. 
AUte&ll ll^ tm was pr«par®A fr©a. straw (1) 
pr®@i5itailiea #f soda lifaeir'with' £,S f«r-'s®»t exeess of 
hydrtehlori® a@ld C2) separatioa of pcntosaas from th® 
lif^  ^with al0@li.0l followed fey acid procipitatioa of 
Itgnim ismd (g) «xtraetioa of the straw with al@oh©l-
allall ®olmti®m®. 
- lil -
6, Beoloflaan, ®. and Llesehe, 0, I»hyslkaliseh0-«h#®i8©lt« 
CSharaJEterisierong des Lignins aus Wlnterroggenstroh* 
Bioeh©», 2. lEl, 093-310 (1921), 
Mgjttin was sxtraeted from winter straw wttk 
»etlian©l->0austio solutions and its ph^sieoooheisi^ftl 
properties, su®li »®l©#ular w®i«Jit and 
were stuAieA. 
f, l®@l3aiaK3i, !•, Meseli®, ©•» and l^elimsafm, f . Qiaalitativ# 
quaatitatiTe ltoterseki«te der lignine einigsr H0I2-
mat 3troliarit®a. Bio&hm* 139. 491-508 (19£3). 
ItrtmtiTea of alkali lignin w#r® Ste pr«-
fftrati@s of phenols froa lignln If ftwrles mm 
ti8itm®s#d» Protoeat#eh\ii0 aoid a»& @at®-@Ji®l w»m 
®%taia®ft from the oaustie fusion# 
S« f« ConTersion of wood Imt© «»%ohfAr&t«s* I»t. 
mg» rnmm, 29, 247-53 (19S7). 
.Sa@#haarifl©a,tioa plaatii ia &9Tmea^ ' ar« A®seri%®i. 
gsnt problems i» Ife# ii^ mstrial met of @©m@®atrate4 
hydroohlorl# a@id are dlgtmss^, 
f, Bergstrom, K. Q, Begins from waste liquors* 
patent 663,416 (FBh» 6, 1928), Original mot mm*. 
AlJStraoted in C» A. 24> 739 (1980). 
Resinates are separated from soda liquors, 
with sulfarie aoid ar^d then with turpentine, first In tto# 
cold and then in the hot. fh« turpentine solution is 
Taeuuffi distilled and the resin is left in the residue, 
11 •: L. and HcflCeefe, B. P. Treataent of residual 
liquors* Canadian Patent 236,530 (Dee, gS, 1923)« 
Original not seen, Al»stracted in C, A, 1S.« f53 (1924), 
Soda llttt^ r wm» treated with nitre eake t®- pr®*- • 
eifitst# orif»ie *att®r «»l then ©amsMelEed with liai#, 
12, Bradley, L, and MoKieefe, E, P. Treatment of blaek 
liquor, Canadi©n Patent 236,531 (dee. E5, 1923), Original 
not seen. Abstracted in C, A, 18, '?§3 (1924), 
Soda liquor is spraj'ed into a heated atmosphere 
©©staining CcSg or SOg to ooneentrate and preoipitat# 
or^itnl® mtter, ®hi« solution 1® then eausticijsed. 
• isi -
aad E,p, fr#atin«it' of ''blatl: llQiiora-
Abstracted in C# A. 19, 1347 (1925), 
S©4s lltm#!- is with a 'Ifesle ®©a-
p®ttiii. m&. C§'jj» 4 fwnifltat® f©»s wMisfe is t#®-
ar® ©f 
14. Iraws,. f., mi. 1, a» atraetmr® ©f ligaim. 
toll gaa, ISf-S CltSil* 
llgsia, aetlBKnol llg»ia» aat fr«mi.eji"b«rg 
ll^ iB'all s©#a. t© i« ittatieal wli©m pmrifi#4» ffa# 
•^ ©©mpositloms ©f ll^ ias p.r®fartA % Tarious ia.v«sti^ t©rs 
ar« surrej^  ©rltie&lly. 
14a. iTQim, 'f» '!«, A®ti*ratet earlj.sm fr©a altell 
ligaim, "llipm%14A»4 Si®sis* I®wa 'Stat# 
. Ooll«g«..,. Aote, Idwa, 11938). , 
li... •iitjrlQmfis: a. rtSfomsltJiMte# liaitet, ^ risK 
MetfeoA t&r th.'© f:r«paration of pmre,. mesirijr 
mrtm^  Fisalsli Batent 15,059 (Iof« 7» If301. Origiaal 
mot S#««i» Abstracted in C. A. 4671 (1931). 
0rmt« lignin, fef fr®tt warm 
llaeX litii©y« with meii..®,. is ear%#»ime4, treatet wlt& 
sofl-ft ash s©lmtion «ftt, f:iaall^  witl aelAs. 
16. ©teUfeeT, T.. I,, I. 1., aa& KuMi®tE®Tr, f, K. 
, Mpiim -phmol flastiefessSiie tossia lo. 2., -
l®-f ClfM). OMfiaAl »»t a#«». Abstracted in C. A, 
6326 (1934). 
Mgml» or is reaet«t witfe pli«ael wit& SOI 
&s a ©atali^ st s% IS©®. The product is mshed fre# fr©® 
wti farifi#4 ^  solution in etliaK©! aat pr®-
©ifit'stioa. witfc wat«r» 
If. fsmpton, J.# Sr«ig, aai. HI Wert, H. fra@tiojaatioB ©f 
atthanol li^ ln. Qm* #. l«s. B M# 
18.. SarliBg, 1. !• AotlTe carbon fy©» eomstatts. Mgl%»h 
mitMl (De@. If, 1928 )# ©riglB&l B©t s»«a. Ab­
stracted M C. A. 4096 (1931). 
Seta liCLUor trom eornstalks Is dri«4 aa4 eaflb©a-
izet at iOO®C. A "better process is to prtelpitat® tJi« 
org^ io «fttter with is.0l4s "betor® diying^  ani. t^ #m 
eaa?¥o»i««» 
mmm m m# li«tt#r 'May %m 
* IS® -
If* -l-t'lBimtt. A*. QeXMX^ m* 
C'ltEll. ' Origluai ast s®«a.» Abstracted in C. A, 25, 
4096 {1931). 
•^ G®llml®si© »at#3ri&l is falp®!.-Ig* • treatiag it witlt 
©feleris® i»t#r sxit tli#m witib solmtioss* 
go. B@r©«, ©. lad 1* Metalignis. Biouli®®. 
gf0-100 Ufgfl. 
fetm®tiv«-fr#« sfime# wm&- ms 4igest®t wl th 4^  
solmtiom at i atitos^ #r«s prt8s«@.» freeipitat# 
o%t»iB®& fr«ii th« litu©r witii S01 la.4 & a®l®®mlar 
• wsi^ t of ©bJj iiS-. It agr®«4 im ©@apo®iti0» with 'tli# 
cA ligaiB ©f KlasoB» 
21. B©wi#3?, S. fr@atl»g. s#4a-®:®llml0se litiwrs. 'MgXimik 
Pateat aS6^ .»210 (t«©* lfg$|# Opigini.1 mot s®e». Ab­
stracted in C. A. 23, 277 (1929). 
•S#t& litm©rs are treittet with ami ffe.#-
resaltiMf fr«@ipitat# is ms«4 as a rat- material f©r 
f«rii«Btati#a t© pr®4m«# al©@i©l or as am Mtlaal f@od» 
Eg. Br®w®®a, ?• SoAim®. fr#ii wRSt® sota fmlp litmer. , 
S. mteat l,g98»4il S, ltl9). Origiml mot-sftem. 
Abstracted in C. A. 15^  1764 (1919), 
S©4a liq,uor is heated under pMisure, tr®«,t©4 with 
eOg, sad the lignlm is filtered off. filtrate ia 
©©l@®atr&t«t m& tr«at64- with lime to ©htaim a 4^  
aixtur# whieh is aggregated with COp and acs^ lstmr#. fhi® 
®©istmr® is h®ate4 t© 160-S00<^ G and leas&ed with a • 
»»11 goomt ©f #©M water to^  r»mm sedima mmt&tm* 
ZZ» W&Tmsom^^ K* 3&0w t#«p®rtfctmr» tar mA' its atilimtiem ia 
th® artificial r#sitt • iadmgtry, lr«Bn.st©ff-@hf»i« • !£,. 
40&-6 ClfSfl. 0-rigi3ml »®t m@m.m Abstracted in C. A. 
5136 (1929). 
»#siBS ®3i4 lsi.@t^ ers were mat® Ig r«s«tt»g l®w t®itp®r-
stmr® ©®al tar frs®tioiis with feromlteli^ d®, 
24. Sa.roffi®ri©®ii i«llml@»®' Br©.ft«.«ts #&•. falpi»g ©Wfess«», 
lagliA lat^ «at 8SB:tSil IStft. IftSl. Origiaal aot"S«®m. 
Abstracted in C. A. 22, 4247 (1928). 
Soda litmor ®m®s«®-i® treated with a#id», 
e0g, ©r S0g t© 5r@©ifitat© «rg«ai« a»tt«r# 
,2i. M. i», f®»l®rg» 0»»'as4 ^ €«l®t 
iBat«riais for fra®ti0S®ti»g ®o1otis. Ia4. liig. CJh««, 
IMt-ft Clt$4>. 
A muiher ©f fatkiag aateri.®!®'was tested amd th« 
ajsst effi@iemt tyf® ms 1 amt Z tmr» helices aad® of 
either wir® or .glass. 
- IM « 
m. fie3?®-3)aTia, E* s.. sua Sajfflalg., !• ITbe^  di« I>#stillatiea 
wm «t mli^ m Stoff®» mxtmr 
f»s@#?stoffftra«&. alt Ka%s3^«tor«n, Aetm. 
t, fOO-Si UfSS). 
Mpii» gave htshmr yi«14© ®f' litmta wit ga»«©ms 
p^-eAusts thm tii ®«llmJL0#e 
Bf* Wie^ mp, Wm aat SolirsA#?, X. 4i« ti-oeksB® »#s» 
tSlH^ ipa f« Mgnin im4 Qds* Alhamt» 
Kolilt.f, iai-16 (19E03. 
fillstatter ligriln fielded: at^«oms digtillate, 
"ii...®#,®il» if,,216' ear^OBt »»& 
g8. -Ftselisr, F* aaA a» • T>r^ &kjQZ^ B^.tim &#s •I.tfnin.s, 
#t5®» 41ii«»4, ileimt-..'.Eohl#*-i,* 1-El (1921). 
wa.® Ais,s©lVii4" la so&a ash solutiom aj^L 
©xidigst with air at a»t 
sliphati# atiis obtai»#4 was 8.S8?^ and the ji«lS. df 
^^ g«tt@»r%@3iyli@ i.@ids ms 
gf, F» ajj-d Horn, 0« Li^ in-phemol flasties, 
ttimii ]Pat<rait 6E&,148 {Fe'b, 4, 19S6). Orlgia&l aot s«#m. 
Abstracted in C. A. 30, 3122 (1936). 
Mgnln I# with « fhea©! -aBd a©li.@& mt®? 
h.@at iflii iressmr#. %% Mt®t. 
.iQ« F^@rest lr©du#ts lAh&mMisfm B«s®yiptioii of' worl: 'm wO'Od 
li«lm fflfti. flasti©®* Jtall®tim »©• 1 1134 (April 1#» 
Plastl# »oldimg materials were aat® trm sai^ ust %j 
(1) hydrolysis, (E) esterifioatioa, (i| ^ierimatios, 
an4 (4) acid hydrolysis. 
31. faeha, V?. Investigations ooncer»lng fh@»ol ligals a»ft 
a®tho3Qrglycol li^ in fro® sprue® wood. J. J*. %«»• 
S©@. 673-80 (1936). 
1 strtt@taral f©i®mla f®r ll^im was propesat. 
Gl\md, W, and Breuer, P# K. Die Hienole des 
SteijiS:ohlen\irteepes III. Hovoloojfe und Bakelit®. 
G«s. Ahhand. Kennt. Kohle. 4» 221-36 (1919>. 
i©w tesiperatmr® ®®al tar and its fraction® wmrm 
tr®at'»i with fori.mldeli^ 4® mo& with h®a»ldehyd®« S®lit 
m^lnm w«r® obtained* 
- lis 
M* •tr#«mw©©d# F. l#sims fif®a hlmt U'i S» jat-tat l.,SS©,,4gO (1©t* S, IfSil* trigimal &mm* 
Abstracted in C. A. 290 (1926). 
• S@ta llttt©rs «« witfe aeld® im tfe# jtr#seii@# 
•®f solftats# t®si»s »if« llfe©rst«4 w&ith 
, tisa«lw la tfe# 'selfists.. 
34* §r@fgi»s, f#, 1:. IMit Br©»ss@s im §rgimi® %ath«si®# 
l#S3raw-lSii B0©k §©.•, I@w (liSi), 
30* ©jmsst J., @lm mms loli-iat 
d#mt« 361-8 Citil),. 
a© pi-efarattea sf fwilltm fr©ffi w©©d was t®«©rifeed, 
M, Hagglma. 1. Mgmls.» IrM*. f» i:®iii, Mi». -0. fih^ ol. 
f, i«gO (IflS}. Origiml m% mmt, Abstracted in C. A. 
li, 943 (1920t. 
lill«tatt®r ligBia twrn -fls# was Hestrmetiv®!;^ ' 
&is%iii«d, 
37. Kaggiuat, S.» 1©32> p» i0». fmllms ELi»lSfeaaNlt> 
CltgSI. 
3S« SaggluBt, S, and H. 2mr K«»"toia t®r Mpiim« 
m&etmlm* fsllmles®!^ #®. Sf-fl (Ifffl, 
iigatm- was f»a wm& with mm-
taiBlBg Hil as & mtalyat. 
St, *iitIwoo4, A. fr®a a@id. 
iaaiyiits Batsiit gSS,,iff •Cl.'iig. g2.» IfgSl* OrlglBal »©t 
®®«» Abstracted in C. A. 4247 (1928). 
•Smlfite lifoer is wi^  tt« mter ir«@s«yr® 
•at 116-iEt)®§. 4 %m Is smitmW® 
m m %<t 4t'sp«riiii^  »g«at mA ®.s a tia^ aiag agtat. 
40, Harris, l* Mas-li@« trm e#llTil®si® 
»at«rial. Urn, Stat® Cell. 3^  i®l.. f, ISf-il ClfS4)., 
• iPlssties *•» n^ t ^  f®«©ti»g 6«llml©se,, p«B%©8ans» 
and llgiii» with .ih#»©3., 
41, l&wlef., ht is»& Wis®^  I»* 1, a® ©heaistry of wood, 
Slieffiieal Gataloga® So., l®w TosrJc Clf2S}, 
4E. H«as«r, 1, ffe® ©f li^ oJa. Paper' frad® 
11., I©* ai,. fi^ S CliEf). 
A mwj restate- msrw^ y of tfe® ©©bs-II tat lorn, ?«« 
aetions, smd ilij»i@©-©b«ai©&X iro»erti«s ©f llgmia. 
- isi -
4S'. • ^4 feeetg# 4, fh® .^miml aatmr# mt • 
•i.«®itueus tr»®s, fspi»r Sf^ Silfg§). 
• Wlllstatter li^ ia fwm tim@ ami. aspem was 4«s-
•tra©tif#i^  aisttllet ant ©®mi(ar«4 wi-^  ®i«llm3.0s® ejad j^ laa. 
44,. I«m8er» !• aa4 Sohmels, H.' M® Stwimimg v©ii M@t%lallE:®lol 
••s«8 I4g»im» €5®llulose GheM«'j|^ » Cl9S0)» 
4e44' lig»ia -was 'hydrolyse^  witb wat®T, alkalis, a33.4 
a®l4»# th® hlgh«®t .field of 14^ ,^ was ©"btaiiied 
with AiMte H01 at li§-l$0®e aai i-.S atM©spheres. 
45, lemser, 1, and SkiolteiimiiA, S, t^ergaetemf m%er das 
ligala 4#® Holies. Z* ©&®«. 41-5C19If 5, 
filletatter llgBlm w« destructively distilled. I^ e 
eoataiatd COg, gO.f^  CO, S7,g^  C®^ , afid 2*0^  
Vg®' 
46, Hlliberl, I. a«4 larioa,' I... ffc® mltyation &t glyeel 
li^ aln. dm.,. 2m* liO-f CltSOl, 
Mgaim was aitrated "a»i • the pr©du@t 'was redmeed 
41«g©tis«d. !&« wltfe amiaes and i^ emolg, 
it g&T# plmfc w4 %mwi dyes, 
47, Si%%ert, 1. and lowl^ ,. 1. 'J. A mm aethod for the 
iS0l®.tiQ» of 8prme#-w©©d li^ ia, 0«a. I". Res. 2, 
Ixtraeted spsruee aie&l was digested with 8-10 parts 
of etl^ les® glys#l md O^ Mp I® f©r S-8 hours at 110®€. 
fhe ligaia wmm preeipitated'hj petiriag the lifaor iat© 
a large Momat ®f wmter# It wa@,purified hj dissolving 
iji MnBM solmtioa fi»d preolpitatisf. with eOg. 
4S. lolffiherg, 3* mmA totersea, 0. tasserstoff-saperoxyd-. 
©ixydatioaem d#r alkali li^ ae# Ber. fi, 2044-8 (IfESl. 
imlfat® hlftsk lifaor wms treated with mimeml aoids, 
aeetie moid, »ad %<§• preolpitate li^ in* I.© differenee 
in the ligttiss preefpitsted hy the different aeids was 
Boted, Si® ligaitt was fraetiomated imto an aloohol-
soluMe fraotios (v I aad m. aloohol-insolmhle fraetiom 
ic^h 
4f. Ho'liiherg, 1. sad flntsell, f. tiher alkali Minine. 
ler.-M. 241f-gS (.Itml. 
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AlkaJli ll^ lm was frm smlf&t® lltaor- fey 
a.@it pr®:®ipitatioa. tretioms work m slleall lifsla was 
a«3»trig®4« 
SO, l.©l^ b^ Ar®ly»@| A, #. l#^ asiol. Qewmm Jatsat 484,16? 
(Jsm. t, ItfSI. Ojflgia&l a@t stem. Abstracted in C. A. 
865 (1930). 
MgElB @r li^ ©iPttlfomi® a®it Is trftatsi with ©teloria® 
ia tk« fr®-so3a@® «f *»ttr witliemt aiplyimg h«at. 
M®tJMKael It 'Sefarat#! from tli® pr#Amet % st®« tis-
tillatiom. 
§1, -Holz^ -Arely®®,. Am S,- Artificial wassm trm ligoim. 
Senma :Fat«mt 5S8,fl0- <1®*, Ef» If^ g). Origiaml met seen. 
Abstracted in C. A. 21, 1734 (1932). 
A#it •li^ iB is wellti'ia •• alkalis# solmtions smd 
aix«4 with s^ tlieti© rasins ©r @as#iB &s a tjimdimg 
Rgemt. 
iE. f* <!• fr«att»g spent alkalime w©od-pmlDlng' 
B^ l^ itiea. If» §• mt«»t f4§»Sg4 Cf«%. li> IfOf). Origiaal 
aot 8«ea* Abstracted in C. A. 4, 669 (1910). 
Or^ wtti# »terials ia e«da lifaers ar® precipitated 
wit& a@id® and then t##trm©tiT@ly distilled, 
SS. l@wrt, §* €. A prop'ess report ©a iraste salfit© li^ wr. 
lad. lag, mm. ft, 11S4-5 (1920), 
Smlfit# lifaer is treated 1» 4 steps witb a lime re-
sgest Is 8® apfaratms oojasistlag of 4 reaetion vessels 
«Bt 4 settiiittg' tanks im series. Hie sludge froa 
first tank is Gal^ a wMeli Is msed ia rmmMng aad the 
slmdgeg freffl the other three timk® are liga0.sidf©nate®» 
•fhe earfeehydrates renaia ia the efflmeat mM. the oaeygem 
d®ii®Bd of the liftm^ r is redmeed lij ©Be-®ixth. 
54.» leward,. &. C* M^ Ib derlmtiTes frea waste smlfite 
litnor. -Q, h. mtmi l,i48,gf£ (M&r, 3,: IW&h Original 
not seea. Abstracted in C. A. 26, 2864 (1932). 
fh® li^ osulfonate preeifitat® frea the Howard 
proeess (Sil ia cooked with line rater direet steaa 
iresstire. A s©lid is e^ taiaet wM©h is suitable f®r m®e 
&s a plg!ie»t ajod im rttl&ber or taper predmets. 
§S, Isward, Q., C. Mgnin derivatives, CiaadlaB Patent 
3SS,886 Cl0V» ©» 19S5). Origiaal mot seea« Abstracted 
in C. A. 1470 (1936). 
SJie lipi©smlf©nate preelpitate im heated bm& 
evaperated, mearli' all the free S©g feeing re»oved» The 
pr©dmet 1® dilmted with water t© produee a gel whieh is 
- 168' -
as a " 
i6» lowart^  aat Bispsrslems of li^ ia 
Sermaa tateat i0i,0S6 C1®T. 2,» 
Qrltlmal a©t mmm. Abstracted in C. A. 1247 (1935). 
Iiipio®ttlf®aat«» .art wttto CaClSOg.)© Im thm 
pr®s®m@® of \mt»r t© tisf«rsl@BS .smimfl® aa 
tajmlmg .agent.a> aei^ aats, dispdrsing agentwoot-
pr®s«rrlBg afe»ts,, asA i».»®fiti®it.®s. 
i?. •I»t@riiatio«al Clrlti-#al' fol. 1, p. 199-215» 
*®©raw-Hlll 1@®1: €l®», I®w Y@ri: (ItSSK 
S8. ^©teitem,, Q, C. Jlsstl#®. fro» li^ i» tar.. tJmpm%lish.e4 
$feesls» Mlbrarj., Iow& .Stat® College, Aa©s, I©wa« 
UfS8). 
if,. Karfstl, 1. :Pr®##ss for woradt»g mf tar-#tl fraetioas 
with a hl#i ®r«os®t® ©ontest. ©te®®, RaaAs Mitt«lemr@fa 
m» feUcaa 2gf-S0 C1925}* Orlglaia »ot se®a-. Ab­
stracted in C. A. 2063 {1926). 
Sh.® pheaols Im th® tar ar® r@si»ifi#t toy sulfori# 
-&ei4 0r formalAelbrA® a»t tl,® s©u.tml ant usreaetif® 
eompetaids .ar® r«a®T®t %• ©r steMi tistlll&ti©». 
60» Klas©m» P« f®te» 'fld f^cr. IvA. Keal 
§rlgi»al »et stem# Abstracted in Hagglund,E.,Holzchemie, 
p. 102. Julius Klinghardt. Leipzig (1928). 
was pr«®ipitat«t frsm sota litmor a^ it 
furifiet ®rfc»etlai« 
61, llagea, :p,. Bit l*l|paiji I»fa&lt f©» Fi^ btenh.©!?. 
e®llttl©s«eli®ffi. Sl-4 .(Ifttl. • , 
• Mgalu was isol&tet. from ©pra®® woo4 %j treating 
it witto 7^  ^£^^4 3?©#® t®®p®y&tur® m& th«ii witli 
^ H|[^4 ftt a boiling t«i^«ratiiaf®, 
:gg, mseorn,. 't, 8a4 S®.f&rf«lt, 1, Mh®w a»«g«lagtasigk.e,iten 
i» Koslifrezess ¥#i i.«r Barstellioig t«r Salfitsellulos® 
mt ml#r t#r®» Ur.s& «^a, Asfklr, f«r Keml msw. 
Ho. l-S? (1910). Original not »®«a. Abstracted in 
C. A. 6, 153 (1912). 
Smlfat® lils#k lit«©r was treated witii 60©. and a 
ligain pr«®lii-tat# - was obtained. Treataent ©f tb® 
filtrate witfe IgiO  ^ gat® a further pretifltat® wMel 
s®®m«t i4®ntl@al with tli® first preeifitat®. 
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6S-» Kiinet &. M,- IdpiiB aJid Hgnin plasties, M®4®ra 
msstifs »®- «» < 2.^ 37} • 
A rmim' of tb# ©heaistiy ©f li.piim with partiemlar 
m tk® 0§m&ea8ati€sm itat f©lya@ri®atiom protmets 
@f li^ i», 
64, WumtmT^  W. ant Ismr, E. Wl>«3f ai« IlBwlrltsoag •©» are-
Bla.i©kort#m amf Mmla mt Cellules#. 
0«Hules#©li«a. ii, 4-i C19S0T» 
Mgaia was aitrat«t, t£ag©3llz«i., aad 
•0®mfl«t wltli effiia®8, plt@iaLQla, ast with, ligala itself. 
§S. • liftiig#, a. Zwt E^ tals. 4©s Mgttins. Z. pliyslol, ©fa»a. 
.,i4» tlf-ES ClifO). 
Oak «»4 ¥#•#& woods wty# with 4-S part® ®f 
• • alkali ant ms »fwai weight ©f mmteT t@ lSi®C. flsL« 
•lifmor ms-a©14ifie4 t© ofetaim -a lignln wliieh was 
partially solmM« ia aleefeol. 
66. I»«Tiii®t M., lelsea, ®» 1., InderTOm, P. Q.«, aat ^ a©©^ s, 
F. 1. Mgnia anfl. ail®i*©M&l 4©@oiiposlti©a, IM. .lug. Si, im-nm immh 
1© at-fais of ®<jul4 fomd wbieh womld 
•appreeia'bly attack ligalK #r pr©4m## m gas fi^ ©® it.-
if, W. K. StaJBii, A. J.- H©l«©ta.la:r pr©-
p«rtie« ef lignia seltttiema. I". MwBm 'Ghem* 40. 
ms-sg (ifsii. 
Si«-appftr®»t aolstttlar «®i^ t of a®t&aa©l li^ ia. 
i-s li#tw@«ii 4,000 and 10.,OOQ, as 4@t®ml»®€ "by Tisessitj, 
©Mati© pr®ssiir«, %©illag t©i»t raisimg, 41ffmsi©a, sjofl. 
spreatiBg a@ft»ar«m#st». 
68, laeKlln, Ii. S. m& 'l&ass, 0. a«a©vai ©f li^ iii froa 
apifmo® ia ©©m©«»trat®t setim feyArsxi&e s©lmtioas* Gas. 
l®s. 4il-61 Clttil. 
I(igml» is ftlffiost iaaolttfcl® im 4C^ - MwKM s©luti@m at 
160®G, Ijmt i» reaov#i. fr#M m©r» tilmt® 
solmtioas. 
6t. liKBt«ll, S. Intmstrial ©artem. p. IfsE. 1. Vaa 
I©at»at C©» (Itgii. 
1#0- -• 
fO. W. J* Coapositloa, ©f ©csmstallE: paper mok 
UtofullllslisA fhmmlB-t lewa Stat® e©ll«g«, 
Aa#s, Iowa* iWm), 
?1, M«fMl C@rp0mtiea, Okt®« Brlfat® @offlaaai®ati©a. 
CltSS). 
fg., M, M» &« wmtum ©f ligilii# lieoh#®. J. 19^  
fS8-ff (IfgSj. 
ffe« ©f 8®tl« hydroxide • 
t@mi«rat«3r«» m&. fr«#sar« oa the ©f from 
w>@4 hj allisaliB® •xtmetia'a was .inT#stl..gat®t, 
fi. 1# B:* ftut 'Bi«: 4«gtra@ti-r®-tis-
tlllati®®' ®f alkali llpiiii-*. IMfaMisliet fMslis, ' M'brary, 
tm% Itat® S®lleg«, la«s,'I®«a (ItSfl. 
f4« DsMairstti, !• I,« mi. f«lsalit®i», S, M, %dr®^ iiatloa of 
ligai»« Khta. Iir®rt®go foplim 6§i-6g nf3S}« 
Origlm&i a@t s®eB» Abstracted i5 C. A. 30, 8570 (1936). 
©oiitaiiilaf a@istmre aad aa^  was . 
Jj^ 4r©g®mst®4 at 400-450«>C, gO-TO atmosplieres, and with 
»0S© as a «at«.l^ st. The yield ©f tar was mry »all ¥ut 
wlti fh®»ol ©r llgaia tar" a® a »olT®mt, ll^ im was 
fletely tra»i^ oi®«d ist® liquid C44#| and g&seeus 
Cprotwts. ftm tmr mmm aromatic In natture. 
fB, mrsm^ S, eh®ffiistr^ ' ®f l®w-t«iip«rSitmr® tar, 3^  So®» 
..;0h®ni. Imd.. !!,» ef-iO fCltiSl. 
Phenols were separated from pJigmtft-pelmbl® Qmcp^ mtAa 
extraction v/ith a brine-eaustio r®ag®mt ©r 'by pr»-
.©ifitffctiOB with ohlox-ofcriB, ' 
fg, lfergm, §. f» a«4 Mig»ii, ^ I. j". x^ . Applteatioa of ^ l®w-
ttmptratur® tar is the prQa.u®tS.0S of ili'sjiol-foraaldfhyd® 
resins* S. So®, Ch«», isd. ^  191-3T (19311. 
ife-«B©lie fe-actlons of th# ,tar w,®r« r@a@t®i with 
fomaldshyd® to- obtain either MrdesiBg or m®B-hard«iiiKg 
r«®ias. Si#®® w-«r« m»®d ia #l,®@trle&l iasmlatioia work 
and a® binders for laai»«t®d boards. 
?•?. Mmlli^ ea,. S. Id®atlfi@atioa of - p^ r® ©r^ ai® ©oapoimds. 
J^ t-hn file^  ami Sob®, Sew Tork Cltosl, 
f8-. lasafciB,. a. F., ®aag. A, eat Kamiaskii, ?. S. I>ry 
dietillatioB ®f eoi»#r«isl li^ ia,. Prom, 5, 
1®, g. 11-6 Origimml »®t sees. Abstracted in 
C. A. 8592 (1936) . 
. m% . -
Wtm ws Ais-tilled if# 
tm-B Aistilla*#, «i 0k& isai less* 
ft* &, ,!•, «• t»» «»& »illee«s», t* §• 
tlast't® -mms^  tmm timtm, Intent. {Am.^  SI, Ifi4l« »®:% Abstracted in 
C. X 1901 (1936) . 
Mgsi» ®lta.is#t % fk« ©f 
with «.@4ts is mM.ws& witl 6-2.^  ©f 
maA mm lat«s m 
BQ* J, Attlv® tarloa fr®a li^ ta* t^imt 
-'tif C5»«» M, Itiil. m% mm.m Abstracted 
in C. A. 1108 (1928). 
liiptlB r«sitm« fwm m&M 1® 
% tit# sir #r mtmm Sodluai flm©rii.« 
Wf W t# wlatiliz® #Ili€« ««t©nsiiAs# %• 
#®r%®s 1® tr«ftt«d with HGl, luii. &ri#t. 
-il* 1«41,, l. M, l®f#B«ratt« @f mst# iwrw® 
lifgiii (Afr, It. •irlgisiil a©t 
Abstracted in C. A. £, 698 (1913). 
S#d& liqmor Is treated with «»i then witli 
&« ligEim i» fllteiwt @ff rbI the efflm«at 
11 fBHx treated with 0^  ©r Og fii®l thea wta li»e.» »© 
e-ms^ rntl^  is neeessary i® the ^ mmmm, 
St.# lap^ e, 1* S., fatessfa, !•» Ko^ ims, 1. ?r®t«3^ ti«» . 
©JT ^a^sse ligain exitraeted % the dilute laitrl# aeit 
»«th#4^ , !• to. fei«. 3@®, me cm?), 
wm treated with dilute HHO- itith 
dilute BiiOfi, whieh dissolves the lignim. % m^itifiMtiem 
of the alkaiiae liquor, a©re or less nitrated li^i» ia 
precipitated^ Oood jields of high cA-eellul.©s« iiJLp 
are obtained, 
m» felt ©a, 0. 1, Mmmrnn^  of It^la fr« »@da lit«®ys 
earhon dioxide frecipitation# ^tfmMiitoei. aeisie# 
Library, Iowa State College, Jiaee, !©»» Clfii)# 
i4» ?et«r«©s» §m fm iaal^ tieal atwiies m the mtili»tioa 
of the oomttall:. tJapuhliahed fhesls, Mtear:^ # 
itate College, Aa®s» lom (1930), 
ii. fillips, M, Xigai» fron «#!» #»¥#• i* Mm* €aiem.. S©#* 
2037-40 (1927). 
M«sl« ms prepared fro® mm. m%m % allmlim# «*-
tra@ti« isbA a@ift preoipitatios# It® ctoMtieai mM, j^ eieal 
properties were • stmdi^ ,. 
- lit -
ii, fkllllt8». Mm f3pa«tloaal «xt3?aetloii ef li^ m fiem mm 
«#%»• f.. to-. S#«. lfS«-t ClfiSlT 
§%m «©%s wtr# ejctraeted iB^#®«8iTelr with #®lt 
&l»©h#li@ h@t aleoholi# 
1-00®, »»€ l&QH imt#? fk« li^m fieaetiema 
©totateet. im mmh' st«f iLMtmwm.% - ii#^ tii3qrl 
Sf# mililf#, M* tistillatA®* ©f llgals-fw® 
mm mfbmrn I« S©«. t4tCI»i (lf»t|» 
wmm prepmr^d trm mm m^ m ly tli« 
• lillgtatter, allcali method® mA «@afar«t mm. t« te»-
ttatlllation produots. 
S8, J&lllif«t B# 1^® mt .fiwis* l®^l«iir« 
14* lii-fO 
A rmim* 
St. Billlit»» **, «at S@ss, M, llstillatlom ®f aUsall 
lt^»-l» & ®f m^%m Isii. 
tef. 14M-40 Clfit). 
Allcftli ll^ia f»©in eom «#%« ma ftl«ttll«t m% iS .on, 
pr«s«y#* A jl@lt #f t« #f W$P- w® ®M&ta®4f tMii tiur 
mn i»TMti«Rt«4 sevemi th«r»im, 
•to, millia, 1»., mrns, K, lr#«i» 1. 1 , aaii f, 1. 
of mate s\ilflt» liquor and its t#@st%l@ 
mtill»fction as s fertilizer aiaterial. J", jfcgr. »•». Sl> 
EUS-M CliSiK 
fast# Itip^ r i»« with »tii«cms aaai^ ttia 
at hi^  ttt fiNtagmni®,, fh« fr«Ntm«t hsA 
fertilizer Mt wmm »#t m g##4 as mmm e&mmmt&l. 
fertilizers. 
f!• .liilllipSg Mm !»& It# lft«»tlfl®fcti#» ef fh«a®lB 
as the esters ©f S»§ 4i»i.tr©"beii««i@ &ei&. i* A»« ^ ea# 
e^. a Cltm). 
f.g. Biillif»» K» Welhe, H# Ireiamtiom ®f s^ theti® reeims 
fr@m alteli li^lm. Int. ^ iSi {IfSlK 
.413iali lignin eoiiden®et irith aaimee 8^  
farfaral t© ohtain reslBs which m»m- m etaSas Mil 
^ae %iater® t&r mm§mmis& Meet «f the re«iii» were 
ef the s®lm%le» fmstlle %fe* 
• im -
f.S» 'A* '1^  ** 9m la. ii^ a# ,#t se-s 
a*«« Jy* M%m i,. «gf-40 
(ifafl. 
lignin was distilled at S-gi w, 
pr»ssmr#, &f«0l was identified in ]^ #a®li# 
@f tl» tftr «A s«T«ral hydr0«arl3on8 tii®lftt«d -fTtm tfc« 
#tl«« 
f4# .1^ aili®.» W.. f»fei"i««tiom d® la ««liwl@s« a 1* ait# dm 
tiil@y#. l&iB. tt Int. ,£» gif-ft i If ill, 
©•llml®si® saterial® stre treftt«i witli 
e^rim® -loi tfc# lignin is th©n r«®T«4 % tif»at««iit 
witli altella, 
fS* B0ii«ll, t. aad Whi-ttrter,/*,. Flia li«im it# 
d«#iwti"r««„ f. i#@« 1M> iSf-f* (IfM)* 
flax was oooked wttli 10^  HaOl ii®lmti®m at li0®S« 
- m@ liwr wag *®ltifi®t with Kil mhXU still 
fcott lignin. *»« fllt«r»d ©ff, A jrield ®f i0-E^  
ms'#lrt:ai»®d, Aeetyl» aetlftj^ l, ehloro» lait aiti»@ 
•i«3riwtlws *•?# pr«yar®d»: 
f$, l®ir«ll., !• #,* tasA ffeitta3c«r* H. Coiafftri®#m ®f w©@d 
li^ iii®^  •#» .mm» Boq. Ill, (liii). 
Alkali lignin was fifspar®!. .fap©* wr®® dtff®r«at 
TO@ts« a® l^ ®t1fe®»is was &dir«a«®t tliat all lignin# ar® 
y«lat®t t# a -pmmt •*'lipi®l*,-
fia.» 1,. a»i .frn^ s, f. f%®f %83rfe«ri®lle», 
al3:bauir« |ilgaS»««»t« B®y* |j|,. llfgi). ' 
AHali li^ la wM p2?®®ipitat«d fi^ a s#ta liti^ sr 
wttfe ECl# It contained Sfft pentosaiis. 
#f, linwiffl, 1. S* freatcient of li<3.'ao3f»» ftigliite 
?at«t ®lfS iApril 5, 1909). ©riglnal a@t »e«a. 
Abstracted in C. A. _6, 930 (1911). 
ifitda lipk©ips as*® t»®at'®d witla mineral aeid® at l®w 
• t«f®ifmtw»# 'lyBd %«at®d slenly .t© oTjtain .a .i3r«#is>it«tt® 
im a «i«i^  f®»* 
ti» Siaasat, 1, treating 8®da liters, I©»®fian latent 
gl.iSi- (f®te.. 11, 1911). Origiml not Abstracted 
in C. A. 6, 2316 (1911). 
•$mr'bm dioxide precipitates lai® lii®ia and ®n«-tMrd' 
®f t&® *l.i»i© «m%st«a®##^ fvm lit»r8» «feile 
-» %§4t 
ft* S. X. S®aa reeoT«ry froa %3jt^  
1489 (1911). OrigiB&X Abstracted 4m 
Hagglund, E., Holzchemie, p.213. Leipzig (1926). 
S©da li<3U©r is treated with 00- to preolpit&t# tami 
su'bst&si0as, whii^  are tli0» dried axiS destruetiTel;^  
distilled. 
JlO©# litter* G. Sefeorg, E, M«, sjid Mitahell, L, I^ «tors 
aff#eti2ig th© deterralnatioB of lignia fej- tiie 7^  
lad# lug. 6hera. (Inal). 4, 202-4 <193B), 
30&e hj^ dr©lysis of eellulose l&y js&emld %» 
©»rri»d out at gO®C for two botirs, instee® ®f &t hi.ghmr 
temperatures and longer times* 
101» Si^ iir«er, 4# W, fhe eheaistr;^  @f eellialase sot w@@d» 
f« lit* Ki§»w-Hill ^ ok Co., lew Yorfe (IffiK 
log. ttree%, B, fit^ ltllah^  dissertation, M^ rar;r, Sfee 
iBl^ erslty of Sotting^ , Geniia»3r (ie9S). OrigiBal m% 
se«0i» Abstracted in Hagglund, E., Holzchemie, p. 102, 
Julius Klinghardt, Leipzig (1928|. 
.IiftBge's proees8,C«i|.,fer preparisg alkali ligatis ms 
applied t@ piB® wood. 
lOS. Sweenejr, 0. and Araold, E* fsmstalS:-# as 
industrial m material* I#m tegr« l3^ » Sta» Mll« 
98 (19S0). 
104.» Sweea^ » 0» E» and fefel>@r, K. A* e^ degtrwtiTe dls-
tillstioB of ©uriicobs. loim Infr# %|f» Sta* Itell* lOf 
(1931). 
lO®* iKeleayi, G, and Qomory, S, Bestruetire dtstillattom ef 
ll^ in from "beeoli, oalC|> and Mreh. Bre««st©ff #lie®« 
fS-f (1928). Original s®t ®eiw. Abstracted in 
C^ .' A. 22, 2659 (1928). 
Only 8-10^  of the original aethesy in the li^ im 
©(©mid be aeeomted for in the distillates* 
lO®,. f, 1.-pralct* ©Item:, Hj, 3.46 llSff l#.: Original 
n®t «e®»» Abstracted in Hagglund, S., Holzchemie, 
p. 28. Julius Elinghardt. Leipzig (1928}. 
f®®d was digested wi-l^  30-50 parts of 11^  la^  
, s©l«ti«a« Heatsellmloiiea were iapeelpitsted fri» •ihe 
®o®i: iifpor bj? addition of t volumes of al@©h©l* 
iOf.. 1#. Wkm die tr®@k«ne lestillatlom. Ten Mmljie 
ia ftJeraia* fte's* Abhand, Kennt* E®ltle. €». gtS-iOl CltBl)# 
tisM3.1«ti.«. 
i§S* H. 15®:stmetlv© a.istillatioii of 
. M'mmmtQff -€&#». MMl C19Sg), Ori^ aal, mt s# 
4%stm©t©a Im ©• 4* S®f2 (IfSg), 
%3?u«« ttHstatter lignin was aisti3.1@& m^ ®T 1»1Z 
m€ 460®C. greater -pmt @f 'ttt# tii,r ma 
sulmlilt tm ©tther HagCO« of SaOH solutions» Mt i«ly a. 
wmit^  s*tll M^ iaiit of it was solutjle in laHC©^  solmtiom. 
101. fjlmp C, i&«ai«Rl ©eoa®ffii@s» f». ISf. 
McGraw-Hill 0O«, H«w TorS: (19g6). 
lOfm. ¥•• S« lea««m of the Censa®. ll.®«lftl ©«ams ©f 
£s@tmr«r«« tlt33), E66. 
110, f» aai. »@rrill>. .S« tiilf iwi «a4 otfe®r 
jrotiiets fro® waste resinous W0#4S:» , If. i». left, ®f Agsp-^ , 
l®f, of Oieia. Ball. 159 (1913), 
flm® soi» liq.tior was treated with W* at 
rooia m.S. presstir®, %hm at 19 lfe»/ta« " • aai. 
100®f# ©eoli^ t 'Hit tilt#r«a., Afeomt @m«-lialf ®f 
mgmie matter wsa r®»0T«4 i^.s tr®a'l»«a't. 
111.. *®lk®r, Bilpin^  with Irm^ l sloo&ol* 
i^ aimlliite^  ^ffeesis# ilteassy* Ism Itat# §oll#g«, Aaios, 
Iowa (IfSfl* 
llE* W&mlmH:, G. %* Brotuetiom of a smita'fel# »lAtag mt#rial 
froa lis»i» ferfural* ITupulslished ffe«»is» 
lom itat6 eoll©g«r, Ames, Iowa (1937), 
Hi., ftll®tfttt©r» !• asA i#t^ iiffl©iat®r» i# 2» t«r 
t^roflys# *©a i®llml®®#» Mr* 
Me^ ln wais isolated f»«,»§ot l|r t&« woot 
wltk fuming HCl,. nfliich tr®»t®#mt to^ -Arol^ sei tM® ©ellmloe® 
ftiwaatitatiTely. 
114. aorttlJc, f:» f.» 4i®tllla,tioa of tar froa tfc® 
tftstraotlT® distillatlo® ©f alkali ligals. ltepmlliafe«& 
Efeesis* low®, itst# Golle^ , Io*a ^ Itif), 
s 
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